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THE GENESIS II PROJECT INTEGRATED SEA WATER FARM:
COMMERCIAL AGRICULTURE AND AQUACULTURE
by
Linda L. Oviedo
Submitted to the Department of Urban Studies and Planning
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Master in City Planning
ABSTRACT
This thesis is a professional report prepared for the Planetary Design Corporation, an
international environmental technology transfer company based in Phoenix, Arizona. The material
presented in this professional report is the result of four months of primary research conducted in
the state of Sonora in Mexico in the cities of Puerto Pefiasco and Hermosillo, and in Mexico City.
The Planetary Design Corporation (PDC) specializes in the development and
implementation of sustainable development technologies, principally consisting of the innovative
integration of sea water aquaculture, sea water irrigated agriculture, and an enhanced sea water
wetlands for effluent treatment.
The purpose of this report is to analyze, based on a preliminary market analysis, the
economic and social impact of the GENESIS IF conceptual development plan of a 2300 hectare
integrated commercial sea water irrigated farm in the municipality of Puerto Penlasco, Sonora in
Mexico.
This document provides a benchmark in understanding and evaluating the replicability
potential of this type of project in appropriate geographic areas throughout Mexico and worldwide,
and the impact that this type of technological innovation could have on rural and urban
development, natural resources conservation, and atmospheric carbon sequestration.
Thesis Supervisor: Kristina Hill
Title: Professor of Urban Studies and Planning
GENESIS 11 is a working name chosen for this project and is subject to change at the discretion of
project participants and investors.
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EXECUTIVE SUMMARY
The GENESIS II master plan project consists of a 2300 hectare (one hectare is 2.47 acres)
integrated sea water irrigated farm to be developed on saline coastal desert land in the municipality of Puerto
Pefiasco 2, Sonora Mexico. The city of Puerto Peftasco is located 100 miles south of the Arizona-Sonora
border. It has a population of 31, 147 with an estimated annual population increase of 3.9 percent. The city
has an area of 5,653.29 Kilometers (Km2) with 110 Km of seacoast. Map 1 at the end of this summary
illustrates the municipality of Puerto Pefiasco3 .
The GENESIS II project was conceived by the Planetary Design Corporation (PDC) as the
benchmark model for integrated sea water irrigated farms that could stimulate rural development by creating
a new agricultural revolution through the transfer of environmental technology. Integrated sea water
irrigated farms like GENESIS II have the potential to be the wave of the future for social and economic
development in rural areas. It is estimated that half of the global population live within 50 kilometers of the
seacoast. There are 37,000 kilometers of desert seacoast land worldwide on which agricultural development
is possible 4 . The project is important for rural development and natural resource conservation. The
GENESIS II project technologies play a crucial role in the future of global sustainable development,
particularly as conventional natural resources such as fresh water, clean air, and fertile soil are depleted by
industrialization and overpopulation demand.
The Planetary Design Corporation specializes in the development and implementation of
proprietary sustainable development technologies which consist of sea water irrigated agriculture and
aquaculture. PDC has a 10 year history of doing business in Mexico, Saudi Arabia, India, and Pakistan.
PDC has invested over $20 million US dollars in the development of environmental technologies that focus
on the utilization of sea water. Current projects in these countries include halophyte5 nurseries, sea water-
irrigated Salicornia farms, and an advanced Specific Pathogen Free (SPF) shrimp hatchery and laboratory
and aquaculture grow-out farm.
National governments of developing nations face a technological and political challenge in the quest
for rural development and poverty alleviation in the 21st Century. Governments must find alternative
methods of sustainable economic and social development in rural regions in order to revitalize the rural
economy and alleviate rural and urban poverty while preserving the nations natural resources and ecological
environment. The governments should foster agricultural development through international and domestic
policies, incentive programs, and strong institutional frameworks that stimulate investment and technology
transfer by the private sector.
These governments must meet the technological challenge by transferring environmental
technologies that solve the most pressing problems associated with agriculture development in rural regions
which are the insufficient water supplies, poor soil conditions, and limited technology. The political
challenge governments of developing countries face are the development of international and domestic
policies, strong institutional frameworks, and public expenditure patterns that meet the necessities of rural
development in a cost-effective and environmental sustainable manner6 .
Mexico is an example of this strategic rural development approach to stimulate rural and regional
economic development. The modification to Article 27 of the Mexican Constitution changed the ejido land
tenure system from the usufruct of land to the proprietorship of ejido land (communal land). This
modification also ends the Reparto Agrario which is the distribution of ejido land. The main reason for
ending the Reparto Agrario is that the demand for ejido land increased while the supply of land remained
2 The location of the project is subject to change depending upon the acquisition of land in this area.
3 H. Ayuntamiento de Puerto Peilasco, Sonora. Plan Municipal de Desarrollo 1994-1997 (Puerto Peilasco
Sonora). 1994.
4 Hodges, Carl N, and T Lewis Thompson, et al. Ambio: Journal of the Human Environment (The Royal
Swedish Academy of Science) November 1993
5 A halophyte is a salt-tolerant plant.
6 World Bank. Rural Development: Putting the Pieces in Place. (Westville, NJ: Mars Graphics) 1996
constant. Mexico has a land area surface of 196,116,638 hectares. From this area, 86,649,220 hectares are
ejido land and 71,115,570 hectares are private land7 .
To stimulate rural development, the Secretaria de Agriculture, Ganaderia y Desarrollo Rural
(SAGAR) (Ministry of Agriculture, Livestock and Rural Development) established an incentive program
called, "Alianza para el Campo" to provide agricultural producers with the capital and technology for
agricultural development. The institutional framework within the Mexican Government, especially in the
State of Sonora, appears to be strong and structured to support the developments of projects such as the
GENESIS II.
Each region in the world poses a different set of rural development needs and constraints. The
technologies and policies must target the core problems endemic of each region. In Latin America, the core
problems are deep rural poverty, underutilization of productive capacity due to low technology, fragile
ecosystems and infrastructure, and insufficient water supplies and poor soil conditions. The most pressing
challenges that Latin America faces in rural development are the improvement of natural resource allocation,
and poverty reduction. This should be accomplished through land reforms and policies that foster the
development of rural communities by creating incentive programs and markets targeting agricultural and
aquaculture development8
These problems mainly affect rural indigenous populations. Rural indigenous populations have
restricted access to capital, technology, knowledge, and political power. In Latin America, 30 percent of the
people are concentrated in rural areas. But due to these limiting factors, rural populations are migrating to
urban areas in search of economic opportunity. This creates urban social and economic pressures as
population densities augment while abandoning the rural areas. Mexico is a clear example of this
phenomena as 74 percent of the population is concentrated in the urban centers, leaving 26 percent in rural
areas.
Therefore, it is critical that governments foster rural development by implementing technological,
political, and business strategies that provide alternative development methods to increase agricultural
production and diversify industry in rural areas. The GENESIS II provides Mexico with the opportunity to
expand their agricultural production into regions where conventional agriculture is not possible due to the
soil quality and limited fresh water supplies. The GENESIS II project brings 97 percent of the world's
water supply which is sea-water to the increasing hectares of salinized soil and desert seacoasts to create
integrated sea water irrigated farms .
Presently, 37 percent of the world's land is utilized for agricultural activities. Most of the new land
currently used for agricultural production is marginal and ecologically fragile. This land is now competing
for space for urban and industrial development. Globally, 70 percent of developed water supplies are used
for agricultural production, leaving 30 percent to be utilized for urban and industrial consumption. The
growth of urban centers and industry are demanding that more fresh water supplies be redirected to satisfy
the consumption demand. Soil is being degraded by mis-management, urbanization, deforestation, and
overgrazing.9
Companies such as the Planetary Design Corporation are important actors in rural development
because they provide the technology to create agricultural production in desert seacoast regions, such as the
municipality of Puerto Pehasco, where conventional agriculture is not possible due to the saline soil
conditions and the lack or limited sources of fresh water for irrigation.
The GENESIS II project provides cities such as Puerto Peniasco with the opportunity to increase their
liquidity, diversify and strengthen local industry. Puerto Pefiasco's main economic activity is fishing, shrimp
being the main sea crop. This project offers the local government an alternative economic activity to expand
the economic base of the city to provide social and economic development in the region. The GENESIS H
project will become the global benchmark for sea water based agriculture and aquaculture industrial
development and sea water based economies.
7 Estructura Agraria y Mercado de Tierras en Mexico. (Mexico, D.F.: 1997)
8 World Bank. Rural Development: Putting the Pieces in Place. (Westville, NJ: Mars Graphics) 1996.
9 World Bank. Rural Development: Putting the Pieces in Place. (Westville, NJ: Mars Graphics) 1996.
MAP 1: MUNICIPALITY OF PUERTO PERASCO, SONORA ZONING MAP
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SOURCE: COURTESY OF JOSE LUIS YEOMAS, MUNICIPALITY OF PUERTO PENASCO "
10 This map indicates the zoning of the municipality. However given the lack of color and the quality of the
black and white copy, these zonign characteristics are not possible to observe. But this map illustrates the
municpality of Ppuerto Peflasco, Sonora.
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GENESIS II PROJECT BACKGROUND
The project is based on a master plan for the development of a 2,300 hectare (5681 acre) showcase
integrated sea water irrigated farm in the environs of Puerto Pefiasco, Sonora in Mexico. The long-term
objective is to develop a total of 32,000 hectares of integrated sea water farms spread in several locations
throughout the state of Sonora, Sinaloa, and Baja California Sur over the next fifteen years. This
professional thesis report will concentrate on the GENESIS 1 2300 hectare showcase module that will be
constructed to serve as the benchmark for future integrated sea water farms.
The city of Puerto Peniasco is located 100 miles south of the Arizona-Sonora border. It has a
population of 31, 147 with an estimated annual population growth of 3.9 percent. The municipality has a
surface area of 5,653.29 Kilometers (Km2) with 110 Km of seacoast. The weather is dry with an average
minimum temperature of 20 to 22 centigrade during the winter months and a maximum of 20 to 30
centigrade during the summer months".
The state of Sonora has a total of 1,207 kilometers of seacoast'2 . Rural development projects such
as the GENESIS II project provide desert coastal regions with an opportunity to expand their agricultural
growth capacity by developing several integrated sea-water irrigated farms along the seacoast where the
saline soil conditions and the lack or limited fresh water supplies would not allow for conventional
agriculture. The GENESIS II project provides the rural desert sea coast communities the opportunity to
increase agricultural production in great part of the Mexican Republic. This possibility is important as
Mexico has a total of 11,500 kilometers of seacoast'.
GENESIS II consists of 1500 hectares for the agricultural cultivation of Salicornia (SOS-10)14 as
a cash-crop. The Salicornia crops will be irrigated and fertilized with the nutrient-rich effluent sea water
which is pumped from the on-shore aquaculture component. In turn, excess water from the Salicornia farm
irrigation and from the aquaculture facility when Salicornia is not in production, will be filtered through the
wetlands and returned to the ocean cleaner than when it was first pumped from the sea.' 5 Salicornia will be
fully described in Chapters Two and Five.
" H. Ayuntamiento de Puerto Pefiasco, Sonora. Plan Municipal de Desarrollo 1994-1997. (Puerto Pefiasco
, Sonora).
12 Secretaria de Medio Ambiente, Recursos Naturales y Pesca. Sonora y Sus Recursos Naturales.
(Hermosillo, Sonora: SEMARNAP) 1997.
13 Environmental Assessment Analysis Report: Mexico Aquaculture Project Environmental Assessment
June 1994.
14 The number 10 represents the number of years of crop selection.
"1 O'Reilly, G.B.
The aquaculture component will contains 300 hectares of semi-intensivel6 shrimp cultivation
raceways and 50 hectares of intensive17 production raceways. The aquaculture complex will include a grow-
out facility for shrimp and Tilapia fish that would produce premium quality seafood products. The existing
hatchery and laboratory, owned and operated by Genesis, S.A. de C.V. will provide the GENESIS II
project with the requisite quantities of post-larval shrimp for the grow-out complex (O'Reilly, 1997).
Existing wetlands will be enhanced on 15 hectares of land which will serve as a biofilter for the
respective project components. The wetlands will also increase the existing flora and fauna of the area as a
result of a the planned propagation of indigenous halophytes surrounding the wetlands.
To find the best technically suited area for the development of the GENESIS II project, the
Planetary Design Corporation adapted a dual site selection strategy for the acquisition of land in Puerto
Peflasco, Sonora. This dual site selection strategy consisted surveying ejido and private owned land. The
first strategy includes the purchase, lease, or establish a mercantile society in ejido land (communal land)
held collectively by a group of ejidatarios (communal owners). The second strategy consists of purchasing
private land. This document will concentrate on the discussion of the core issues associated with the
utilization and acquisition of ejido-owned land.
Land acquisition has become a key issue in the development of the project. The issues surrounding
the acquisition of ejido land, are a central problem in development and implementation of the project due to
the juridical problems associated with land tenure, ejido land acquisition models, and the reforms to Article
27 of the Mexican Constitution which govern land tenure, use, and acquisition of ejido land.
Another important issue surrounding the modifications to Article 27 of the Mexican Constitution
and the acquisition of ejido land is that the supply of ejido land has been exhausted. The Mexican
government has concluded the distribution of ejido land know as the Reparto Agrario. The demand for ejido
land increased while the supply of land remained constant.' 8
Mexico has a total area of 196,116,638 hectares of land which are distributed among 2,407
municipalities. From this area, 86,649,220 hectares are ejido land and 71,115,570 hectares are private
16 Semi-intensive incorporates a nursery phase consisting of out ponds which consist of (2 to 30 hectares),
feeding and water pumping at 5 to 10 percent per day. The stocking rates are high density and contain
25,000 to 200,000 of juvenile shrimp per hectare. The yields range from 500 to 5000 kilograms (with head)
per hectare per year. "About Shrimp Farming." World Shrimp Farming 1996 (San Diego, CA: Shrimp
News International) 1996.
17 Intensive shrimp farming consists of small enclosed ponds with high stocking densities (> 200,000 shrimp
juveniles per hectare) with a 24 hour per day feeding cycle, waste removal and water oxygenation. The
water exchange rate is greater or equal to 30 percent per day. The yields consist of 5,000 to 20,000
kilograms (with head) per hectare per year. "About Shrimp Farming." World Shrimp Farming 1996 (San
Diego, CA: Shrimp News International) 1996
18 Secretaria de la Reforma Agraria. Comentarios Al Articulo 27 (Mexico, D.F.: Secretaria de la Reforma
Agraria, Instituto de Capacitacion) 1992.
land' 9 . The remainder is composed of government land, indigenous communities, and agricultural
settlements. However, these issues surrounding the complexity of ejido land in Mexico will be fully
discussed in Chapter Two.
The GENESIS II project will have a positive economic impact on the greater Puerto Pefiasco
region. While the economic impact at the proposed scale is not major by economic development standards,
the project will contribute to the diversification of industry, transfer technology, and create a total of
approximately 75 permanent direct new jobs in agriculture, aquaculture, and industry in addition to the new
jobs created by the multiplier effect as a result of additional dollars being spent in the community on goods
and services 20.
Currently, the principal economic activity in Puerto Pefdasco is fishing, shrimp being the main
product. The total fishing revenue for 1996 was 150.2 million nuevos pesos of which 90 percent came from
shrimp. The shrimp of Puerto Pefiasco has great demand in international markets due to the high quality of
the product. In 1996, 1,461 tons were sold to the international market generating a total of 28.4 million
dollars21 .
However, this industry is threatened by the serious decrease in the number of shrimp boats. There
are 260 shrimp boats in Puerto Peflasco. From these, only 90 are active. Part of the reason for this decrease
relates to the policies developed by the Instituto Nacional de Ecologia (INE) which impose restrictions
observed in the Biosphere Reserve of El Pinacate and the Gran Desierto de Altar. Another reason observed
during four months of research in the city of Puerto Pehfasco was the poor condition of the shrimp boats, and
the lack of capital to repair these boats. The lack of technology limits the full operating capacity of each
boat which in turn limits the quantity of shrimp captured.
The GENESIS II project will create jobs which are important to the socio-economic development
of the locality as they will require mainly professionals, managers, technicians, and laborers whose skills will
be enhanced through specific vocational and scientific training required to work in the integrated sea water
farm. The bulk of the professionals, technicians, and management will be drawn from the state of Sonora.
The labor ,.approximately 20 jobs, could easily be sourced from the city of Puerto Peflasco. The wages
paid are important as the wages earned by the laborers will consist of $ 50.00 Nuevos Pesos per day. The
minimum wage in the city of Puerto Pefasco is $25.75 Nuevos Pesos per day2 2 . Thus GENESIS II 's
19 Estructura Agraria y Mercado de Tierras en Mexico. (Mexico, D.F.: 1997)
20 Thomas E. O'Reilly, Former Director of Executive Resources at Chase Manhattan Bank. Interview on
April 10, 1997.
21 Secretaria de Medio Ambiente, Recursos Naturales y Pesca Diagnostico Pesquero 1996. (Hermosillo,
Sonora: 1997)
22 Carlos Mota Urbina, Telephone Interview, April 19, 1997. Director for the GENESIS Aquaculture facility
in Puerto Pefuasco.
lowest wages to be paid surpasses the standard minimum wage. While the number ofjobs created in the
region of Puerto Pefnasco as a result of the GENESIS II project are few, the quality of jobs are important as
they attract people with higher skills and education. Job skills enhancement programs can be provided
through the Governor's Office. This incentive program will be discussed in Chapter Four.
. This economic development strategy by the Mexican Government should contribute to the socio-
economic development of the city as people with higher skills and wages are attracted. Once this occurs, the
demand for public and social infrastructure and housing would marginally increase. This could spur some
local urban development and attract a cluster of service industries to provide the needed services. The social
impact will be discussed in Chapter Three and the economic impact will be discussed in Chapter Five.
IMPORTANCE OF THE GENESIS II PROJECT
Presently, national governments of developing nations face a technological and political challenge in
the quest for rural development and poverty alleviation in the 21st Century. Governments must find
alternative methods of sustainable economic and social development in rural regions in order to revitalize the
rural economy and alleviate rural and urban poverty while preserving the nations natural resources and
ecological environment23 . The governments should foster agricultural development through international
and domestic policies, incentive programs, and strong institutional frameworks that stimulate investment and
technology transfer by the private sector.
These governments must meet the technological challenge by transferring environmental
technologies that solve the most pressing problems associated with agriculture development in rural regions
which are the insufficient water supplies, poor soil conditions, and limited technology. 24
These problems mainly affect rural indigenous populations. Rural indigenous populations have
restricted access to capital, technology, knowledge, and political power. In Latin America, 30 percent of the
people are concentrated in rural areas2 5 . But due to these limiting factors, rural populations are migrating to
urban areas in search of economic opportunity.
23 World Bank. Rural Development: Putting the Pieces in Place. (Westville, NJ: Mars Graphics) 1996.
24 Ishizuka, Kozo, Shigeru Hisajima, and Darryl Macer. "Innovation of Traditional and New Technology to
Solve Problems Created by High Technology." Traditional Technology for Environmental
Conservation and Sustainable Development in the Asian-Pacific Region.
(http://www.biol.tsukuba.ac.jp/-acer/TTEC/TTECFR.htm) December 1995..
25 World Bank. Rural Development: Putting the Pieces in Place. (Westville, NJ: Mars Graphics) 1996.
This creates urban social and economic pressures as population densities augment while abandoning
the rural areas. Mexico is a clear example of this phenomena as 74 percent of the population is concentrated
in the urban centers, leaving 26 percent in rural areas26 . Therefore, it is critical that governments foster rural
development by implementing technological political, and business strategies that provide alternative
development methods to increase agricultural production and diversify industry in rural areas
The GENESIS H provides cities like Puerto Pefiasco with the opportunity to expand their
agricultural production into regions where conventional agriculture is not possible due to the soil quality and
limited fresh water supplies. The world water supply consists of 97.2 percent sea water and 2.8 percent of
fresh water from which 2.15 is captured in ice sheets and glaciers. This leaves 0.65 percent of the fresh
water supply distributed among lakes, streams, subsurface water and the atmosphere.
GENESIS II's provides agriculture with 97.2 percent the world's water supply and 32,000 miles
of world's desert sea coast. The largest global supply of water is sea water. The project also is salinized
soil and desert seacoasts to create integrated sea water irrigated farms.
It is important that national governments find alternative methods for social and economic
development in rural regions. International and domestic policies, institutional frameworks, and public
expenditure patterns are oriented to cost-effective and sustainable agriculture.. Technology transfers are
necessary to revitalize agricultural development.
Fortunately, Mexico has implemented domestic and international policies that provide incentives for
agricultural development, technology transfers, and trade that foster alternative methods of sustainable
development. The recent development of the Alianza para el Campo incentive program to boost agricultural
and livestock production in rural Mexico, provides projects like GENESIS 1I the opportunity to invest in the
rural development of Mexico by transferring technologies that would increase agricultural output by utilizing
seacoast land and sea water for agricultural growth. Also, the trade policies under the North American Free
Trade Agreement expand export markets for agriculture.
The GENESIS II transfers 97.2 percent of the world's water supply to satisfy the demand for
agricultural production on saline desert soil2 9. GENESIS U provides the rural desert seacoast community of
Puerto Pefiasco with a unique social and economic development. GENESIS II will transfer new sustainable
development technologies to provide alternative land use methods for commercial sea water agriculture and
26 M6xico: Lineamientos Generales de Politica Econ6mica para 1997. (www.crit esp.html) 1996.
2 7 Tarbuck, Edward J. And Fredereick K. Lutgens. Earth Science. (New York, NY: Macmillan College
Publishing Company) 1991.
28 World Bank. Rural Development: Putting the Pieces in Place. (Westville, NJ: Mars Graphics) 1996.
Hodges, Carl N " Solutions from the Sea: Direct Sea Water Irrigation of Agronomic Food Crops."
Proceedings First International Technical Seminar for Salicornia: Perspectives on the Next
Revolution in Agriculture. (Phoenix, AZ: Halophyte Enterprises Incorporated) 1997.
aquaculture production. It will also provide low impact industry production for the elaboration of Salicornia
and aquaculture products. As products develop from the GENESIS H project, markets will grow. This
project will also enhance the natural environment by creating wetlands that would increase the indigenous
biodiversity of flora and fauna, prevent soil erosion and decrease the levels of Carbon Dioxide (C02) in the
atmosphere
GENESIS II also fulfills important social, economic and environmental challenges of the Mexican
government with respect to rural and environmental development. The government must address the recent
restructuring of Article 27 in the Mexican Constitution, amended to facilitate the modernization of Mexican
agriculture30 . Article 27 transfers control of ejido and communal land titles to indigenous land-holders for
the first time since the land reforms resulting from the Mexican Revolution of 1910.
Farmers holding ejido land for agricultural development need access to incentive programs that
target technology transfers to modernize their production process and increase agricultural growth.
The Mexican government has developed and implemented the most important incentive program, " Alianza
para el Campo. This program was designed to transfer technologies that would contribute to increase
agricultural productivity. Francisco Labastida Ochoa, Secretario de Agricultura, Ganaderia, y Desarrollo
Rural (Minister of Agriculture, Livestock, and Rural Development) recently noted the impact of the Alianza
para el Campo Program as the production of grain increased by a volume of eight percent1
However, not all of the ejido land is suitable for conventional agriculture. In the case of Puerto
Pefiasco all of the ejido land is not appropriate for conventional agriculture given the saline desert soil and
lack or limited supplies of fresh water. Therefore, alternative methods for agricultural development must be
provided through the transfer of environmental technologies. The GENESIS II project would transfer the
technology to develop agriculture in coastal desert soil, irrigated directly with sea water
The Secretaria del Medio Ambiente, Recursos Naturales y Pesca (SEMARNAP) recently
introduced the Mexico Aquaculture Development Project (MADP). The MADP seeks to foster the
development of the aquaculture industry to provide opportunities for economic development, while
safeguarding the coastal ecosystems and marine resources. GENESIS II integrates an SPF pathogen free
acquaculture shrimp grow-out facility. This component is important to the economy of Puerto Peuiasco
since the main industry is fishing with shrimp as the main product.
30 Valladolid-Chavez, Luis Felipe. Privatization of Mexican Ejidos: The Implications of the New Article 27.
(Privatization of Mexican Ejidos. Htm (local)) 1997
31 "Superari la Producci6n de Alimentos el Indice Demografico: Labastida Ochoa." Excelsior
17 April 1997.
The economic problems of Puerto Pefnasco are derived from a decrease in the number of active
shrimp boats which reduces the capacity of shrimp capture and the 5.1 percent unemployment rate.32 From
the working population (9,967), 34 percent (3,458) work in the fishing industry. The fishing industry in this
city is declining33 . This is caused by the decline in shrimp populations, deteriorated and technologically
deficient shrimp boats and the policies imposed by the Instituto Nacional de Ecologia (INE), which is the
policy making body for the SEMARNAP. This prompts unemployment in this sector which has a macro-
economic impact
PLANETARY DESIGN CORPORATION CORPORATE BACKGROUND
The Planetary Design Corporation is an international environmental technology transfer company.
PDC specializes in the development and implementation of proprietary sustainable development technologies
which consist of halophyte (salt water tolerant) agriculture and on-shore sea water aquaculture.
PDC has a 10 year history of business experience in Mexico, Saudi Arabia, India, and Pakistan.
PDC has invested over $20 million US Dollars in the development of environmental technologies that focus
on the utilization of sea water. Current projects in these countries include halophyte nurseries and sea water
based Salicornia farms34 .
The Planetary Design Corporation works in conjunction with the University of Arizona's
Environmental Research Laboratory (ERL) to develop new proprietary sustainable development
technologies. PDC is the parent company to the Seawater Company and Genisis corporation. PDC is
owned by a group of prominent international investors with strong interests in environmental issues. It also
has alliances with important international business, government and academic institutions.
32 H. Ayuntamiento de Puerto Pefiasco, Sonora Plan Municipal de Desarrollo 1994-1997.
33 H. Ayuntamiento de Puerto Peftasco, Sonora Plan Municipal de Desarrollo 1994-1997.
34 PDC Corporate Information Kit, 1996
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GENESIS II PROJECT DESCRIPTION
In January 14, 1997, work on the design, development, and implementation of the 2300 hectare sea
water farm began. This work is presently ongoing. The GENESIS II project consists of a ten year master
plan to build a 2300 hectare integrated commercial scale sea water irrigated show-case farm in Puerto
Penlasco, Sonora (1997-2006)..
The GENESIS II master plan design will consists of 1500 hectares of Salicornia (SOS- 10)" to
be cultivated as a cash-crop. There will be 40 center pivot irrigated circular plots ranging from 33 to 45
hectares each36. However, the implementation of the pivot system versus flood irrigation is still under
discussion to determine the optimal irrigation system for the project. The aquaculture component consists of
300 hectares of semi-intensive production and 50 hectares of intensive production raceways. The wetlands
will occupy 15 hectares of land. The particle board plant will be built on 10 hectares of land.
GENESIS II PROJECT PRELIMINARY DESIGN
If the GENESIS II project is developed on the preliminary selected-site, Ejido Carlos Salinas de
Gortari, then the distribution of these components will be as illustrated on Map 1: This design is based on
Salicornia center pivot irrigation systems and both rectangular and circular aquaculture raceways. The map
is not to scale. It is 'simply a conceptual design to provide an image of the infrastructure and land
distribution design.
This is a tentative sketch of the design. The agriculture irrigation and aquaculture raceway
technology is being researched by Planetary Design Corporation's technical research team to optimize
production efficiency and capacity. The irrigation systems analyzed are center pivot versus flood irrigation.
The aquaculture raceways researched are rectangular versus circular. The research is expected to result in
the optimal efficiency, production, and visual design, given PDC's proprietary environmental technology.
Thus, the present design could be significantly altered given the selection of irrigation and raceway
technology selected to optimize production efficiency and capacity. These simple sustainable development
technologies have the capacity of increasing rural economic growth by expanding agriculture and
aquaculture while safeguarding the environment.
35 The number 10 represents the number of years of crop selection.
36 Williams, Al Scope of Work: Salicornia Project. (Phoenix, Arizona) 1997.
MAP 2:: PRELIMINARY DESIGN OF THE GENESIS II MASTER PLAN PROJECF:
GOLFO DE CALIFORNIA
SOURCE: @ LINDA L OVIEDO 1997 "
3 Linda L. Oviedo, Graduate Student in the Department of Urban Studies and Planning at the
Massachusetts Institute of Technology.
GENESIS II ECOSYSTEM FUNCTIONING
The integration and operation of the GENESIS II project are currently in the design and
development phase of the project. Sea water will be pumped directly into the aquaculture raceways. The
nutrient-rich effluent sea water from the on-shore aquaculture component will be pumped into the Salicornia
crop for irrigation. In turn, when the Salicornia crop is not in production, the effluent from the aquaculture
facilities will be channeled directly into the wetlands for treatment. It is expected that any excess water
resulting from the irrigation of the Salicornia farm could be treated with border infringements of drainage
areas planted with various other halophytic plants38 .
FIGURE 1: GENESIS II ECOSYSTEM FUNCTIONING CYCLE
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38 O'Reilly, GB. Director of Corporate Development Planetary Design Corporation
SALICORNIA CULTIVATION METHODS
Salicornia SOS-10 was developed by the Environmental Research Laboratory of the University of
Arizona in conjunction with the University of Sonora in Mexico. Salicornia (bigelovii Torr) is a member of
the Halophyte plant family known as Samphire. Salicornia belongs to the botanical family of
Chenopodiaceae. The improved, genetic selection of Salicornia is known internationally as SOS-10,
Salicornia Oil-Seed, and the 10 for its tenth year of organized selection. Salicornia bigelovii Torr is a
leafless, annual salt-marsh plant with green, jointed succulent stems that ultimately form terminal fruiting
spikes in which seeds are borne. Salicornia grows naturally in coastal estuaries and salt marshes39.
FIGURE 2: SALICORNIA SOS-10 PIVOT IRRIGATION PHOTOGRAPH
SOURCE: PLANETARY DESIGN CORPORATION 1997
Salicornia is the first agricultural crop in the world to be irrigated with natural sea water. It is
expected that the Salicornia crop will be sowed during the cooler (winter) months and harvested 100 days
later in the warmer/hotter temperature climate with conventional mechanical harvesting equipment, with the
exception of the Salicornia tips. The Salicornia tips should be hand-harvested when they reach a length of 6
to 18 centimeters given that there is no current equipment for this process * .
39 HEI Business Plan.
40 Ishizuka, 1995; HEI, 1997
The crop responds well to nitrogen which increases the biomass and seed yield. The Salicornia
fields will use a combination of laser leveled flood plot and pivot irrigation methods, as illustrated below in
figure 2. In the Salicornia test plots in Puerto Peiasco, Methacrhoma larvae and Bacillus subtilis was
observed to cause plant damage and death. Aphiis gossypii, Linothrips cerealium, Geometridae and
Spodoptera Latebrosa were observed in the Salicornia fields in Ras Al Sawr, Saudi Arabia. Current studies
on biological and chemical control methods are being conducted to overcome these problems41 .
GENESIS II INFRASTRUCTURE AND MECHANIZATION REQUIREMENTS
INFRASTRUCTURE
An administrative facility will be constructed at a central location within the property. These
facilities will service the combined agriculture, aquaculture, and industry processing components of the
projects. The infrastructure required would be office space, storage facilities, housing, electric power and
potable water. During the initial stages of the project, the electricity would be generated by a portable
generating system and the water would trucked-in from the city of Puerto Peiasco.
FIGURE 3: GENESIS II INFRASTRUCTURE MODEL
SOURCE: O'REILLY, GB, 1997
4' Bush, David L. "Observations of Salicornia bigelovvi Diseases and Insects in Mexico." Proceedings: First
Inernational Technical Seminar for Salicornia. (Phoenix, AZ: Halophyte Enterprise Incorporated and
Planetary Design Corporation) 1997.
The electric and water infrastructure will eventually be brought in as the GENESIS II project
negotiates for these services with the Commisibn Federal de Electricidad and the Commisi6n Nacional de
Agua. The transportation and communication infrastructure could be negotiated with the Secretaria de
Comunicacion y Transporte. This is very viable as the Laguna del Mar Project, located 16 kilometers south
from the GENESIS II preliminary site, have successfully negotiated for the acquisition of these services.
MECHANIZATION
Equipment for conventional agriculture will be used for sowing and harvesting the Salicornia seed
and biomass. The equipment consist of four wheel drive (FWD) 150 horse power (HP) tractor, FWD 300
HP tractor, Brush Shredders, Offset disc's, Flat Rollers, Three point V rippers/subsoilers, Planters,
Harvesting equipment, Spraying Equipment, and Fertilizer applicators.
FIGURE 4: MECHANICAL SEEDING EQUIPMENT
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SOURCE: PLANETARY DESIGN CORPORATION, 1997
FIGURE 5: MECHANICAL SEED HARVESTER
SOURCE: PLANETARY DESIGN CORPORATION, 1997
SALT MANAGEMENT
Salt management is the most critical component related to the growth of the Salicomia crop. The
three most important elements in salt management are soil salinity, sowing, and irrigation. Soil pore salinity
in the root zone should be kept below 55,000 parts per million (ppm). Surface soil salinity should be
maintained below 75,000 ppm. These are usually highest on the surface due to the effect of evaporation.
Saline accumulation on soil is flushed (leeched) with salt water42
FIGURE 6: SOIL SALT DYNAMICS: INFILTRATION AND EVAPORATION EFFECT
SOURCE: JOSE RAM6N NORIEGA PDC/HEI 5.0
42 Noriega Jose Ram6n. "Soil Salt Dynamics in a Sea Water Irrigated Farm, Kino Bay Mexico."
Proceedings: First Inemational Technical Seminar for Salicomia. (Phoenix, AZ: Halophyte Enterprise
Incorporated and Planetary Design Corporation) 1997. And Murphy, Daniel M. Ten Year Business Plan:
Production, Processing, and Marketing of the Halophyte Salicornia. (Phoenix, AZ: Halophyte Enterprise,
Inc) 1997.
Sowing is an important component of salt management as there is a correlation between salinity and
germination. Excess salt content in the soil inhibits the germination process. According to David Bush,
research director, and Jose Ramon Noriega, leading researcher for Planetary Design Corporation and
Halophyte Enterprise Incorporated in the Kino Bay, Sonora farm, for optimal growth and minimum saline
impact, Salicornia should be planted 2 centimeters below soil surface allowing the root to reach 5
centimeters.
FIGURE 7: SOIL SALINITY-GERMINATION CORRELATION
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The optimal planting depth should be 5 centimeters with root growing contained within 10
centimeters. Mr. Noriega continues research to reach this optimum sowing level.
FIGURE 8: SALICORNIA ROOT AND SALINITY PROFILE DISTRIBUTION
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The present problems confronted in trying to reach this optimization level is that the seedling is not
able to sprout at a depth deeper than 2 cms. Figure 9 indicates the relation between planting depth, soil salinity,
germination and emergence on Salicornia Crop.
FIGURE 9: RELATION BETWEEN PLANTING DEPTH, SOIL SALINITY, GERMINATION, AND
EMERGENCE OF SALICORNIA
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SOURCE: JOSE RAMON NORIEGA PDC/HEI 1997
Irrigation is important to control the levels of salinity in the soil. In pivot irrigation, the fields
should be irrigated frequently during the first 30 days of the sowing. Then the irrigation is controlled
according to the climatic conditions due to the evaporation rates in order to maintain the salinity levels
below 75,000 ppm.
FIGURE 10: IRRIGATION SALT DYNAMICS
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WETLANDS
Wetlands are considered an integral part of the integrated sea water irrigated agriculture and
aquaculture farm. Created wetlands are bio-filters as they receive the Salicornia run-off and filter it to
remove additives before it returns to the source. They add to the plant and animal biodiversity.
Wetlands can be designed to contain an open with area where emergent vegetation such as
halophytic shrubs and trees. Coastal wetlands also prevent erosion and provide habitat for marine life.
Wetlands also contribute to the production of biomass which sequesters carbon43.
FIGURE 11: EXAMPLE OF WETLAND MODEL PHOTOGRAPH (ESTUARY KINO BAY, SONORA)
SOURCE: PLANETARY DESIGN CORPORATION, 1997
AQUACULTURE CULTIVATION METHODS
The aquaculture component will be composed of 300 hectares of semi-intensive shrimp cultivation
and 50 hectares of intensive production raceways. The aquaculture component will include a grow-out
facility for grown shrimp and Tilapia fish to produce premium quality seafood products (O'Reilly, 1997).
The post-larva for the grow-out will be provided by other hatcheries owned and operated by Genesis
aquaculture facility in Puerto Pefiasco, Sonora.
43 Platt, Joseph B. "Created Wetlands and their Role in Salicornia Farming." Proceedings: First Inernational
Technical Seminar for Salicornia. (Phoenix, AZ: Halophyte Enterprise Incorporated and Planetary Design
Corporation) 1997.
The design of the aquaculture facility is presently being researched to optimize the production
capacity in relation to the environment and race-way technology.
FIGURE 12: SHRIMP RACEWAYS, GENESIS FACILITY IN PUERTO PERASCO, SONORA
SOURCE: PLANETARY DESIGN CORPORATION, 1997
FIGURE 13: POST-LARVA SHRIMP ROOM GENESIS FACILITY IN PUERTO PERASCO, SONORA
SOURCE: PLANETARY DESIGN CORPORATION, 1997
PROCESSING PARTICLE BOARD PLANT
The industrial component, 10 hectares will be used to develop a particle board plant which utilizes
environmental technology to contain any possible environmental negative impact on the farm and region.
The resins to be used are described as being ecologically non-toxic, eliminating the need for formaldehyde.
The integration of agriculture and aquaculture growth, as well as the industrial processing of the
products is expected to increase the value added of the products for the community and generate additional
sources of employment beyond the agriculture and aquaculture jobs created.
From the Salicornia and aquaculture several products can be derived for human and animal
consumption. These products are representative in a variety of industries. The products from both the
agriculture and aquaculture component will be marketed mainly to the United States.
PDC would market the particle wood products mainly to the US market strategic intention
consists of marketing the products generated from the agricultural and aquaculture production. The
commercialization of the crop products would initially target US industrial markets based on the production
of the 2300 hectare farm (Kaufmann, 1996) .The European markets are not an immediate target, due to the
limited production volume and transportation costs which would not make the export of these products
cost-effective.
GENESIS II SITE DESCRIPTION
This portion of the Chapter briefly describes all sites studies for four months of site-surveying.
However it concentrates mainly on describing the preliminary site selected for the development of the
GENESIS II projects based on established criteria.
This section also provides an analysis of land issues related to tenure, acquisition and use. The
complexities that surround the ejido land is a central component of site description and project development.
The process and juridical problems associated with ejido land will be fully discussed. This section will
begin with the physical description of the sites
PHYSICAL SITE DESCRIPTION:
During four months of intensive site-selection in Puerto Peiasco, Sonora, the PDC socio-political
team identified four potential sites: (1) Ejido Toboyori Segundo, located 70 Kilometers northwest of Puerto
Pefiasco, (2) Ejido Las Lagrimas, located 8 kilometers northwest of Puerto Peilasco, (3) Ejido Carlos
Salinas de Gortari, located 25 kilometers northwest of Puerto Peilasco, and (4) Private land located east of
Puerto Pefiasco. The maps for each location are annexed at the end of the physical site description section
within this Chapter.
EJIDO TOBOYORI SEGUNDO
The first site surveyed was Ejido Toboyori Segundo. A letter of intent with the Comisariado
Ejidal44 was signed. This site is located approximately 70 kilometers northwest of Puerto Pefiasco. This site
has 131,711 hectares and extends from the shore of the Sea of Cortez to the Sonora-Arizona border. This
site was adequate for the aquaculture component. But no location was identified as suitable for the
agriculture component of the project. The site was not chosen due to the lack of suitable agriculture areas
and the distance from Puerto Pedlasco. This ejido structure for this site is integrated by 56 ejidatarios.
These 56 people own the entire ejido property45.
As with all ejidos, the parcelation of the land is divided into three sections: (1) Individual parcels,
individual ejidatarios own an individual parcel (2) Common Use Parcels all of the ejidatarios own a
proportional percentage of this portion and (3) Urban Parcel, all ejidatarios own a proportional portion of
land which is destined for urban development. Map 3 includes Ejido Toboyori.
EJIDO LAS LAGRIMAS
The second site surveyed was Ejido Las Lagrimas. This site is located 8 kilometers northwest of
Puerto Pefnasco. This ejido has 15 kilometers of coastline. The size of this site is approximately 19,182
hectares. Although this site was technically feasible, it was not selected given the juridical complications.
The juridical issues will not be discussed given the sensitivity of the legal information. This ejido is
composed of 49 ejidatarios". Map 4 includes Ejido Las Lagrimas
EJIDO CARLOS SALINAS DE GORTARI
The third site surveyed was Ejido Carlos Salinas de Gortari. This site is located 25 kilometers
northwest of Puerto Peiasco. The site has 15 kilometers of coastline and has the Gustavo Sotelo train
station within the southern boundary of the site4 7. This site was identified as suitable for aquaculture and
agriculture. Although there are juridical problems with this ejido, they are not as complex as other ejidos
visited. The site is owned by 36 ejidatarios. This ejido has been selected as the preliminary site for the
development of the GENESIS I project. Therefor, the discussion will center around this ejido as the
preliminary site selected.
44The Comisariado Ejidal is the Ejido governing body which conducts assembly meetings in which issues
pertaining to the ejido are decided. This structure will be discussed in the latter portion of this chapter.
45 Williams, Al. Preliminary Site Report. (Puerto Pefiasco, Sonora) 1997
4 Williams, Al. Preliminary Site Report. (Puerto Pefiasco, Sonora) 1997.
47 Williams, Al. Preliminary Site Report. (Puerto Pefiasco, Sonora) 1997
The site has a small uninhabited urban development settlement with shack type housing. This has
no formal structure, however these homes are owned by some 10 ejidatarios who do not inhabit them. The
available public infrastructure is a railroad station with some uninhabited housing and offices in and a series
of dirt roads cutting across the property. Map 5 includes Ejido Carlos Salinas de Gortari
PRIVATE SITE
This site is located near Caborca, Sonora. The site is composed of 5,000 hectares. It is currently a
conventional agriculture farm with 350 hectares under cultivation. The crops under cultivation where not
described. There are also environmental problems as the saline water would contaminate the fresh water
aquifer which is very shallow at 30', and eliminate 100 hectares of Sahara cactus. Al Williams, lead site-
surveyor for Planetary Design Corporation, believes that the environmental factors involved in the site rule
out the development of the GENESIS II project on this land. However, the search for private land will be
expanded to include the entire State of Sonora. There is a probability that the site-selection could be
expanded to the State of Sinaloa. Thus, this makes the location of the GENESIS II project uncertain at this
time. There is no map available for this site.
MAP 3: EJIDO TOBOYORI SEGUNDO
GOLFO DE CALIFORNIA
SOURCE: EJIDO TOBOYORI SEGUNDO ASSEMBLY, 1997
MAP 4: EJIDO LAS LAGRIMAS
SOURCE: EJIDO LAS LAGRIMAS ASSEMBLY, 1997
EJIDO LAS LAGRIMAS
MAP 5: EJIDO CARLOS SALINAS DE GORTARI
GOLFO DE CALIFORNIA
SOURCE: EJIDO CARLOS SALINAS DE GORTARI ASSEMBLY, 1997
COMMON FEATURES OF THE THREE EJIDOS
The three ejidos are located northwest of Puerto Pediasco. They are located within the municipal boundaries
of the city of Puerto Pei'asco. All three ejidos are located in the la Reserva de la Biosfera del Pinacate y el
Gran Desierto de Altar4 8, buffer zone. This poses sensitive environmental concerns and opportunity with
reference to project development and land use. The three sites surveyed also have important transportation
infrastructure. Each ejido has a train station that falls within the boundary of each property. There is a main
dirt road about 20 feet wide which links all three ejidos. There are several dirt roads of approximately 10 to
15 feet cutting across each property.
The PDC research teams in Puerto Peftasco have studied the implications of development within
this buffer zone and concluded in a March 20, 1997 meeting, that the CH2MHilI environmental engineering
firm be brought on site to evaluate the environmental implications regarding the geographical location of the
preliminary site selected site which is on the Reserva de la Biosfera del Pinacate y el Gran Desierto de Altar.
biosphere in the buffer zone area. CH2MHill was also asked to determine the best land distribution for the
integration of agriculture (salicornia) and aquaculture (shrimp and tilapia) cultivation based on existing data,
and recommend action in preparation for an Environmental Impact Assessment (EIA) required by Secretaria
de Medio Ambiente, Recursos Naturales y Pesca (SEMARNAP) and Institute Nacional de Ecologia (INE).
A preliminary risk assessment was done on all three ejidos considered evaluating the technical,
political, juridical, social, and economic criteria. After four months of primary research including
interviewing the Comisariado Ejidal and attending an informal assembly to discuss the project, and having
sought the legal counsel of Lic. Leonardo Riveros Fragoso. Lic Riveros is a legal expert on agrarian law
He was also the policy maker of agrarian law for the Registro Nacional Agrario (RAN), which is the
regulating body for land tenure and certification.
PDC teams presented their research findings and concluded that the ejido Carlos Salinas de Gortari
was selected as the most adequate according to the designed set of technical, political, social and juridical
criteria. However, the ejido Carlos Salinas de Gortari has juridical problems pertaining a land tenure
dispute with a third party who claims to have possession of 1,459 hectares, of the 17,079 hectares of this
ejido 4. This is currently under legal process in the Mexican Superior Courts. Lic. Leonardo Riveros
Fragoso was consulted on this issue, and saw no major impediment to solve the dispute based upon the legal
documentation packet obtained from the Comisariado Ejidal Carlos Salinas de Gortari, which contained
state and federal land endowment, granted November 24, 1994 and published in the Diario Official which is
the government's official newspaper, the official notice to legally convoque an election of the Comisariado
48 La Reserva de la Biosfera del Pinacate y el Gran Desierto de Altar is a natural protected environmental
area. This will be discussed in Chapter 3.
49Lanz Garcia, Jorge and Jore Juan Mota Reyes. Dotacion de Tierras. Juicio Agrario Numero 999/94
(Mexico, D.F.: November 24, 1994).
Ejidal, and the most recent document in response to the allegations regarding land tenure dispute. However,
this documentation is not complete. Therefore, an adequate evaluation on the solution feasibility of this
juridical problem cannot be complete without an entire revision of the case.
This ejido also has environmental concerns. Fresh water wells have been identified throughout the
property. However, some of these wells are dry. The main well contains fresh water. The amount of water
contained in this well has not been determined. Hydrology studies will be conducted on the site to determine
the amount and quality of water, and the impact of the GENESIS II project. But given the location selected
within the property to develop the GENESIS II project, there appears to be no risk of contaminating any
existing fresh water supplies.
LAND USE AND ACQUISITION STRATEGY
The Planetary Design Corporation has selected a dual site-selection strategy for land acquisition.
The dual strategy consists of selecting ejido land (communal land) and private land. The site-selection in
Puerto Pefiasco, Sonora, conducted by the PDC socio-political team identified four potential sites: (1) Ejido
Toboyori Segundo, located 70 Kilometers northwest of Puerto Peflasco, (2) Ejido Las Lagrimas, located 8
kilometers northwest of Puerto Pefiasco, (3) Ejido Carlos Salinas de Gortari, located 25 kilometers
northwest of Puerto Pefiasco, and (4) Private land located east of Puerto Peiasco.
Letters of intent were signed by the Comisariado Ejidal (Assembly Directors) with all three ejido
sites. The letters of intent are used to formalized the interest in the site and request permission for the site to
be technically surveyed by PDC's technical teams.
Each strategy poses a series of social and economic development issues that have a positive impact
at the local level. The state and federal regions are also positively impacted as the GENESIS H project
showcases the first commercial integrated sea-water farm presenting the global community with new
technologies for alternative methods for economic development.
For four months of intensive site-selection in Puerto Peiasco , Sonora, primary research and
interviewing public officials with reference to ejido land structure and process, environmental regulations
governing the land use in the biosphere reserve area, and government incentives to support the project in
Hermosillo, Sonora, and Mexico City, the results showed that the political, social, economic, environmental
and juridical complexities surrounding the use and acquisition of ejido land since the reform of article 27 of
the Mexican constitution have impeded the acquisition of land which has slowed the development and
implementation of any development project.
Therefore, the selection for the adequate site of ejido land for the development of the GENESIS H
project was determined on a set of political, social, economic, juridical, and technical criteria which were
designed by PDC's socio-political'0 team building upon the results of the ongoing research.
50 The socio-political team was composed of Gregory B. O'Reilly, Director of Corporate Development, and
Linda L. Oviedo, Graduate Student in the Department of Urban Studies and Planning at the Massachusetts
Institute of Technology.
The following is the set of criteria from which to base the selection of the site. The political criteria
was designed to determine the level and type of political support from the municipal, state, and federal
government. The political scenario could provide a framework for political stability that would foster
investment and economic development.
POLITICAL CRITERIA
Local, state, and federal government:
* Support for project development.
* Investment incentives for project development in the state of
Sonora and the application of the incentives in the region of
Puerto Pefnasco and the
site selected.
. Institutional structure and support for project development in
the state of Sonora and in the region of Puerto Pefnasco.
The social criteria sought to understand the cumulative social impact to the community, region and
state, including how an integrated sea water farm development would effect development of rural
indigenous, uninhabited, and currently unproductive land. The social implications of the project's global
replicability potential, were considered, but need closer analysis. The selected scenario provides the
framework for the development of the world's first seacoast community whose economic development is
based on a sea water economy and the development of processing industry and international markets.
Also, the level of organizational structure and integration within the ejido was a major
consideration to determine social stability as the project is developed, it is important for productivity
conducive to economic development.
SOCIAL CRITERIA
*Ejido Integrated Organizational Structure
*Ejidatario interest in the GENESIS II project
*Ejidatario interest in economic and social development
oEjidatario socio-economic characteristics and trade/professional skills
The economic criteria address the economic development impact to the community, region, and
state and the ability to leverage government incentives, as well as project profitability, given low cost of land
acquisition and development due to the market demand and technical characteristics of the land. The current
revenue figures reflected in PDC's Ten Year Budget Plan reflect profits, however, a more careful cost-
benefit analysis which reflect the realistic inflationary and monetary characteristics of Mexico's economy
could impact profitability.
ECONOMIC CRITERIA
* Funding sources (Government Grants, Private Investment)
* Land cost and value, including pre-acquisition costs
* Cost related to project development
* Industrial development costs
* Logistical Complexity
* Infrastructure development costs (Project, Public and Social)
The technical criteria was designed to determine the environmental impact on the area. The project
is intended to have minimal to no negative environmental impact in the area. Highly desirable geographical,
environmental and geological characteristics significantly contribute to the mitigation of risk that may be
high on a less technically appropriate site.
TECHNICAL CRITERIA
" Located on estuaries with tidal flood planes fed by natural sea
canals.
" Large tidal planes with a low infiltration rate soil type for
aquaculture with natural wetland area.
" A vast flat area located adjacent or near the flood plain with
suitable soils for salicornia growth with high infiltration rate and
good drainage.
* Suitable transportation infrastructure. Logistical Complexity.
e Located within the Puerto Pefuasco area.
After evaluating this criteria, the research indicated that the ejido Carlos Salinas de Gortari would
be the most suitable site to develop the GENESIS II project. Given the primary research conducted in
Puerto Peiasco and Hermosillo in the state of Sonora, and Mexico City, the results showed that the use and
acquisition of ejido land could prove to be one of the most productive ventures for social development. The
results also reflect substantial incentive programs provided by the federal and state government for
agriculture, aquaculture, industrial and social development projects. Some of the incentives are contingent
upon the business association via a mercantile society (sociedad mercantil). These incentives will be
discussed in Chapter Four where the political profile are assessed at the municipal, state and federal levels.
The structure of the mercantile society and the process for land tenure and acquisition will be discussed in
the latter part of this chapter.
EJIDO LAND BACKGROUND
As mentioned, the acquisition of ejido land is one of the most complex elements in project
development. The reform to Article 27 of the Mexican Constitution terminates with the endowment of
ejido land. The Mexican government has exhausted the supply of land destined for ejido formation. The
existing petitions of ejido land endowment pending will be expedited promptly. Most important, the
modifications to Article 27 grant land ownership to the ejido group.
To understand the complexities associated with the ejido land system in Mexico, it is necessary to
comprehend the historical overview, structure, and process for land tenure and acquisition.
EJIDO HISTORICAL OVERVIEW
The ejido system has been comprised of indigenous communities who collectively own the land.
This is known as communal land. This land tenure system was in place before the Spanish invaded Mexico,
as an indigenous nation-state ruled Mexico. The Spanish invasion destroyed that system by the arbitrary
taking of land which concentrated land ownership in a small number of wealthy Europeans". The
displacement of indigenous people from their land prompted the 1910 Revolution for land redistribution led
by Emiliano Zapata in the South and Francisco Villa in the North. In 1910, one percent of the landowners
controlled 97 percent of all agricultural land52 .
The revolution ended in 1917 resulting in Article 27 of the Mexican Constitution which gave the
land back to the indigenous people. The ejido system was again in place. To protect the ejidatarios, Article
27 did not permit the sale or rental of ejido land. Ejidatarios could only enter into agreements with other
ejidatarios.
However, land redistribution was slow to take effect. By 1923, 2 percent of landowners controlled
87 percent of the land. According to a 1933 census of 324,805,000 acres of land, 93 percent was owned by
private land owners and 7 percent by ejidatarios. By 1970, only 43 percent of the land had been distributed
to 66 percent of indigenous rural families' 3 .
51 Valladolid-Chavez, Luis Felipe. Privatization of Mexican Ejidos: The implications of the New Article 27.
(Internet: \privatization of Mexican Ejidos.htm (local)) 1997.
52 Erfani, Julie A. The Paradox of the Mexican State: rereading Sovereignty from Independence to NAFTA
(Phoenix, Arizona: Lynn Reiner) 1994.
53 Valladolid-Chavez, Luis Felipe. Privatization of Mexican Ejidos: The implications of the New Article 27.
(Internet: \privatization of Mexican Ejidos.htm (local)) 1997.
REFORM OF ARTICLE 27 OF THE MEXICAN CONSTITUTION
In February 26, 1992 former President Carlos Salinas de Gortari modified Article 27 of the
Mexican constitution. There were two important impacts resulting from this reform. The first impact was
that it changed the ejido land tenure system. The reform granted land proprietorship to ejdio groups as
opposed to the usufruct of ejdio land which was the system prior the to modification of Article 27 of the
Mexican Constitution. The second impact was on the Reparto Agrario (distribution of ejido land) ended the
endowment petitioning for the formation of new ejidos. The principal reason the distribution of ejido land
ended was because the demand for ejido land increased while Mexico's total land area of 196,116,638
hectares remained constant. From this area, 86,649,220 hectares are ejido land and 71,115,570 hectares are
private land 4 . The remainder is composed of government land, indigenous communities, and agricultural
settlements.
The reform to Article 27 produced a series of policies and procedures. To regulate these policies
and procedures, the Ley Agraria (Agrarian Law) was established in February 27, 1992, one day after the
reform of Article 27. The Ley Agraria developed regulations and procedures that would help the ejidatarios
develop an administrative, juridical and social structure to decide on issues related to the ejido land.
EJDo SYSTEM
Prior to the reform of Article 27 of the Mexican Constitution, the ejido system was understood to
be composed of peasant communities who collectively had usufruct of the land. This usufruct had policies
which required the user of ejido land to conduct a specific activity on the land, such as agriculture of the
land. If the defined activity was suspended for a period longer than two years, then the usufruct of the ejido
land would be withdrawn and the land reverted to the government for redistribution to other petitioning
groups of ejido land. To what extent this regulation was monitored will not be discussed as it goes beyond
the context of this analysis. But it is important to understand that prior to the reform of article 27, the land
belonged to the government, not to the peasant communities. Before the modification of article 27, the
basic requirements to petition for the usufruct of ejido land were as follows:
REQUIREMENTS FOR EJIDo TENURE
* The ejido results from a process called dotaci6n (endowment) of
land received by a population nucleus. The land is granted by the
government to the petitioning group.
e The requirement to petition for land are:
(a) Mexican Citizen by birth.
(b) Six months of residency in the locality of the petitioned land
(c ) Not own substantial capital invested in industry, business or
agriculture
* Governed by agrian policies which regulate the tenure and use of
ejido land.
54 Estructura Agraria y Mercado de Tierras en Mexico. (Mexico, D.F.: 1997)
Under the modifications to Article 27, these requirements continue to apply. However, the
distribution of ejido land has seized with the reform. New ejido nucleus groups can not be formed, with the
exception of those endowment petitioned before the modifications to Article 27.
The reform prompted the elaboration of the Ley Agraria (Agrarian Law) which contained the
policies that would govern the modified Article 27 of the Mexican Constitution". The intent of the reform
was to modernize the agricultural sector by stimulating agribusiness through land and trade policies that
would induce technology transfers and capital investments for rural development. The reform included
policies to form civil and mercantile societies between ejidatarios and the private sector. This reform, was
supported by the development of the Alianza para el Campo incentive program, discussed in Chapter Four,
to stimulate rural development through land reform policies and economic policies that provided technology
and markets for rural economic growth.
Under the reform to Article 27 of the Mexican Constitution, the ejidatarios could now own their
land which they could sell or lease and participate in joint ventures under the structure of civil or mercantile
societies. The ejidatarios under, must form an organizational structure which is their internal legislative
body from which decision making occurs, governed by proceedures in Article 23 of the Ley Agraria. The
Assembly is the supreme governing body of the ejidatarios and is. autonomous from any government agency.
EJIDO LAND PARECEL DISTRIBUTION
The parcel distribution of the land is related to the land use. These Ejido Land Parcel Distribution
model indicates the type of parcel distribution according to land use 6 .
EJDO LAND PARCEL DISTRIBUTION
* Parcelas Individuals (Individual Parcels) Ejidatarios have individual
rights to these parcels. They can dispose of the individually.
* Parcela de Uso Comun (Common Use Parcel) These are destined
to be used for the economic development of the Ejido.
* Parcela de Asentamiento Humano (Human Settlement) This area is
designated for the urban development of the ejido.
" Secretaria de la Reforma Agraria. Comentarios al Articulo 27 (Mexico, DF: Instiuto de Capacitaci6n
Agraria) 1992
56 Procuraduria Agraria. Adopci6n del Dominio Pleno sobre Parcelas Ejidales. (Mexico, DF: Grupo
Edici6n, SA de CV) 1992.
EJIDO SOCIAL STRUCTURE
The assembly is the ejidatarios supreme and autonomous organizational body from which all
decisions pertaining the ejido are made based on Article 23 of the Agrarian Law. There is no government
intervention in this internal governing organism of the assembly. The agrarian authorities, the Attorney
General of Agrarian Reform is present in formal assembly meetings only to verify that the assembly has
abided by the Agrarian Law while in session.
SOCIAL COMPOSITION OF EJIDATARIOS
In the case of the preliminary site selected, Ejido Carlos Salinas de Gortari, the social composition
of ejidatarios reflects an interesting combination of people whom posses important technical skills that
would contribute to the development of the GENESIS II project.
FIGURE 14: TRADE COMPOSITION OF EJIDATARIOS IN THE EJIDO CARLOS SALINAS DE GORTARI
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COMMISSION FOR ENVIRONMENTAL COOPERATION
EJIDO ASSEMBLY STRUCTURE
The assembly is the Ejido's main governing structure. The assembly is autonomous in their
decisions making process. There is no government intervention regarding ejido related decisions made by
the assembly. The assembly is composed of the Comisariado Ejidal and the Consejo de Vigilancia. These
representative bodies are elected from within the group of ejidatarios by secret vote for a period of three
years. In case of a tie, the positions are drawn at that time to break the tie. There is no reelection until after
three years have transpired after their three year term. These entities are elected to represent the collective
voice of the ejido group57 .
* Procuraduria Agraria. Organos Eiidales y Comunales: Guia Agrario 10. (Mexico, D.F.: Procuraduria
Agraria) 1995.
EJIDO ASSEMBLY PROCEEDURES
The assembly proceedures are ruled by Article 23 of the Agrarian Reform Law. Article 23
delineates the legal procedures to conduct assembly meetings in which ejido issues are conducted5 8 . There is
a representative from the Procuraduria Agraria (Agrarian General Attorney) present during the Assablema
Dura to observe that the assembly be conducted in compliance with Articles 23 -42 of the Ley Agraria
(Agrarian Law).
58 Procuraduria Agraria. Ley Agraria. (Mexico, D.F.: Procuraduria Agraria) 1993.
EJIDO ASSEMBLY
GOVERNING STRUCTURE
Comisariado Ejidal (Ejido Commission) Composition: President,
Treasurer, Secretary. Responsible for conducting and executing
agreements made during the assembly. They are responsible for
the collective representation and administration of the ejido group.
* Consejo de Vigilancia (Vigilance Counsel)
Composition: President, Treasurer, Secretary
EJIDO ASSEMBLY TYPES
* Asamblea Blanda (Soft Assembly) is an informal assembly in which
common internal ejido issues are discussed and solved. The issues that
can be discussed in this type of assembly are contained in Article 23
section I through VI of the Agrarian Reform Law
* Asamblea Dura (Hard Assembly) is a formal special assembly
where important legal and juridical issues are discussed and solved
governed by Article 23 section VII through XIV of the Agrarian Law.
LAND TENURE PROCESS
This model describes the land tenure process of ejido land under the reform to Article 27 of the
Mexican Constitution. This process applies, at different stages, to ejidos that are constituted or are awaiting
land endowment resolution processed before the reform to Article 27. After the reform, the Mexican
government is no longer granting land for the constitution of new ejidos.
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THE EJDIO ASSEMBLY DETERMINES THE
DOMINIO PLENO (PROCESS FOR PRIVTIZING
AND SELLING EJIDO LAND) FOR INDIVIDUAL
PARCELS. MODEL FOR LAND ACQUISITION
THE EJIDATARIOS WHO CHOSE THE DOMINIO PLENO OF
INDIVIDUAL PARCELS MUST RELINQUISH EJIDO STATUS TO
THE REGISTRO AGRARIO NACIONAL (RAN) AND PETITION
PRIVATE PROPERTY STATUS TO THE REGISTRO PUBLICO
DE LA PROPIEDAD (RPP). EJDIO LAND SEIZES TO EXIST AND
IS SUBJECT TO COMMON RIGHT
Source: Fideiconiso Fondo Nacional de Fomento Ejidal, 1997.
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EJIDO LAND ACQUISITION PROCESS
The modification of Article 27 of the Mexican Constitution resulted in policies which changed land
tenure from usufruct to proprietorship. There are three ejido land acquisition models that the ejidatarios
could use when disposing of the ejido land. , whether it is on individual parcels, common use and urban
parcel.. Each model has specific guidelines that
THREE MODELS OF EJIDO LAND ACQUISITION
* Lease of land for periods of no longer than 30 years. The lease
can be renewed unlimited times
* Mercantile or Civil Society in which the ejido and private
business enter into a business partnership relationship. The land
and capital belong to the Mercantile Society. Series A & T stocks
are issued. Series T are land stocks and Series A are capital stock.
" Dominio Pleno ejido land status is relinquished to the Registro
Nacional Agrario (National Agriculture Registry) and the ejido is
reinstituted as private property in the Registro Publico de la
Propiedad (Property Public Registrar).
Government institutions must strengthen the land reform policy implementation process. Most of
the problems found in ejido land during the four months of field research related to juridical problems. The
most basic juridical problems were over land tenure disputes over portions of the ejido land. The level of
complexity ranges depending on the amount of people claiming previous ownership of land before the
February 26, 1992 reform to Article 27 of the Mexican Constitution. The legalization of ejido land through
the title of land has been slow to occur, mainly halted by the aforementioned juridical problems. The
programs designed by the Ministry of Agriculture as a result of the reform to Article 27 are structured and
basic as seen in basic literature developed by the Agrarian Attorney General that provides ejidatarios with
information regarding the ejido system.
As of the publication of this thesis, the acquisition of land has not been defined. The preliminary
site selected, Ejido Carlos Salinas de Gortari is still pending to clear their juridical problems over land tenure
disputes and for the PROCEDE to provide the ejido with land titles. Meanwhile, the search for private
property continues in the States of Sonora and Sinaloa.
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GENESIS II ENVIRONMENTAL AND SOCIAL IMPACTS
While there are a number of issues surrounding the environmental and social impacts of project
development, this chapter will limit the discussion to the most salient environmental and social impacts of the
Genesis II project. With reference to the environmental impact of the GENESIS II project, the most
important development issues that impact the Genesis II project within the Biosphere Reserve of El Pinacate
and the Gran Desierto de Altar, and the benefits of technology transfer form the Genesis II project.
The preliminary social impacts will center on the land acquisition models of ejido land and the benefits of
technology transfer for rural and urban development.
GENESIS II PROJECT ENVIRONMENTAL IMPACT
The GENESIS II project may contribute to the environmental enhancement of the region of Puerto
Peiasco and the state of Sonora. The analysis will present the development impact of the Biosphere Reserve
of El Pinacate and the Gran Desierto de Altar. The environmental preliminary analysis will conclude with
the benefits obtained from the transfer of technology on the consumption of traditional natural resources,
such as fresh water and fertile soil, . shifts to the consumption of alternate natural resources such as sea
water and desert coastal land for environmental development.
GENESIS H TECHNOLOGY TRANSFER ENVIRONMENTAL IMPACT
The preservation of natural resources is an important environmental concern, especially as the
population rate increases. The world's population will exceed by 8 million in the year 2025.)59.
FIGURE 15: GROWTH OF WORLD POPULATION
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59 World Bank. Rural Development: Putting the Pieces in Place. (Westville, NJ: Mars Graphics) 1996
The rural population will continue to exceed the urban population during the next 20 years (2020) 60
FIGURE 16: RURAL AND URBAN POPULATION GROWTH
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Water and land are the two most important natural resources to preserve. The consumption
demand of natural resources by urban, industrial and agricultural sectors could increase as these social and
economic sectors grow. Population growth is an important concern in the preservation of these two
important natural resources. As populations grow the consumption demand increases for fresh water and
land for urban, industrial, and commercial development.
The world water supply is comprised of 97.2 percent sea water and 2.8 percent of fresh water..
From the 2.8 percent of global fresh water supply, 2.15 percent is captured in ice sheets and glaciers. This
leaves 0.65 percent distributed among lakes, streams, subsurface water and the atmosphere61.
The average global consumption of fresh water utilized for agriculture is 70 percent. The remaining 30
percent of the fresh water supply is distributed between industry (23 percent) and urban (7 percent).
Presently, 37 percent of the world's land is utilized for agricultural activities. The existing land
under cultivation is marginal and ecological fragile 62 . The main causes of soil degradation stem from mis-
management, urbanization, overgrazing, and deforestation.
60 World Bank. Rural Development: Putting the Pieces in Place. (Westville, NJ: Mars Graphics) 1996
61 Tarbuck, Edward J. And Fredereick K. Lutgens. Earth Science. (New York, NY: Macmillan College
Publishing Company) 1991.
62 World Bank. Rural Development: Putting the Pieces in Place. (Westville, NJ: Mars Graphics) 1996
The demand for fresh water and land to satisfy urban, rural, agriculture and industrial consumption
will increase. The competition between these sectors for fresh water and land will intensify As populations
increase. It is expected that as population growth occurs, economic development becomes a vital necessity.
Thus, technologies that provide alternate methods for sustainable rural development must be promoted.
The GENESIS II project technologies would result in the utilization of alternate natural resources
for agricultural development such as desert sea coast soil and sea water for crop irrigation. There are
32,000 miles of desert sea coastal world wide, and 97.2 percent of the world's water supply is sea water.
These are the prime natural resources the GENESIS II project utilizes to develop integrated sea water
irrigated farms that would boos agricultural growth in rural areas while safeguarding the environment.
GENESIS II PROJECT DEVELOPMENT AND THE BIOSPHERE RESERVE OF EL
PINACATE AND THE GRAN DESIERTO DE ALTAR
The most important environmental issue associated with the location of the project is that they are
located within the Biosphere Reserve of El Pinacate and the Gran Desierto de Altar. This imposes certain
restrictions of land use and development.
The Biosphere Reserve of El Pinacate and the Gran Desierto de Altar was established in June 10,
1993 by presidential mandate to protect and preserve the unique biodiversity which encompasses 560 plant
species, 41 mammal species, 184 bird species, 43 reptile species, 4 amphibian species, and 2 native fresh
water fish species; the prehistoric and spiritual cultural traces of early America, landscape of the 200, 000
hectares Volcano of el Pinacate in which the highest concentration of giant Maar craters are found in the
world, and the 500,000 hectares of sand plains and active dunes, and esthetics found in this region63 .
The biosphere area is divided into two important areas: (1) Zona Nucleo (Nucleus Zone), which is
the most protected and restricted area legally. This area is designated for non-destructive and non-impact
projects (2) Zona de Amortiguamiento (Buffer Zone), allows for the traditional use of land, tourism,
recreation, environmental education, and specialized training. This area is designated for low-impact
projects.
The Biosphere Reserve is located to the extreme northwest of the state of Sonora and covers an area of
714,556.5 hectares. Map illustrates the entire biosphere reserve region.
63 Instituto Nacional de Ecologia. Reserva de la Biosfera de El Pinacate v Gran Desierto de Altar: Program
de Manejo Areas Naturales Protegidas. (Mexico, DF: SEMARNAP) 1995.
MAP 6: BIOSPHERE RESERVE AREA OF EL PINACATE AND THE GRAN DESIERTO DE ALTAR.
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The selected site is located within the buffer zone, which allows more flexibility to the development
of the GENESIS II project. In an interview the Biologist Rocio Esquivel Solis, Sub-director of Protected
Natural Areas for the Northwest region of Mexico, in SEMARNAP in Mexico City on April 18, 1997, the
location of the project was defined and preliminary observations were made as to the implications of land
use and development within those specific boundaries.
According to Table III Summary of the Results of the Regionalization and Evaluation of Land Use
Capacity found in Volume I of the Programa de Manejo de Areas Protegidas, the boundaries of the project
fall between Code 1.555A, which describes the land as saline plain, sandy with desert vegetation and 2.1 IC,
which describes the land to contain estuaries in the Bahia de Adair. The activity immediately authorized
within these restrictions in this region is aquaculture, which is one of the components of the integrated sea
water farm64 . Biologist Esquivel, states that the major concern is that the project does not displace current
biological diversity by introducing new biology and elements into the area. This is not the case with the
GENESIS II project, as wild salicornia is indigenous to the area.
However, to determine the impact of the project, an Environmental Impact Assessment (EIA) must
be filed. The guidelines are very specific and clear. The EIA takes six months to be approved. There is a
possibility that the CH2MHill environmental company be selected to develop the EIA.
This interview was important since it established a relationship between SEMARNAP and PDC to
work closely to meet all of the environmental guidelines for the EIA before it is formally presented. This is
beneficial as the EIA will be submitted for approval containing all of the requirements demanded. This
ensures EIA approval within the six months period.
Also, in a telephone conversation with Biologist Cesar Catalan, sub-director of SEMARNAP in the
state of Sonora, on April 17, 1997, the submission of a letter of first intent, which describes the technical
components of the project, would be important to obtain a sense of the environmental viability of the project
on the part of SEMARNAP. This would be a basic indicator of the environmental components of the
project to observe in preparing the EIA.
During the defense of this professional report, 1996 Nobel Prize Dr. Mario Molina, Professor of
Earth, Atmospheric, and Planetary Sciences at the Massachusetts Institute of Technology (MIT) addressed
the issue of the biosphere preserve area. The question raised was the distribution of protected plant and
animal species within the biosphere reserve area and in the surrounding areas that are not protected under
the biosphere reserve restrictions. Are these biosphere reserve protected species found in non protected
areas? And in what quantities and areas of concentration? This an important issue which merits close
attention during the environmental evaluation of the preliminary site selected.
Also, during the defense of this document, Dr. Kristina Hill, Professor of Urban Studies and
Planning at the Massachusetts Institute of Technology (MIT) questioned introduction of a different selection
64 See charts attachment
of salicornia into the area. The question becomes, how much native salicornia exists in the area and how
much would be displaced by the introduction of Salicornia SOS-10. Both of these issues raised are critical
for the development of the project and the expected environmental impact.
Project development within the biosphere preserve area should abide by the general objectives of
the Biosphere area are to preserve the biodiversity, provide scientific and environmental research and
education opportunities, work with the communities occupying these areas to develop sustainable
development projects that balance the use of natural resources. GENESIS II sustainable environmental
technologies would likely balance economic and environmental development of rural regions in Mexico and
world wide as GENESIS II projects are replicated.
CARBON SEQUESTRATION
Planetary Design Corporation is presently conducting research to optimize the use of halophytes to
sequester (remove from circulation) carbon. The process for carbon sequestration begins with the Salicornia's
absorption of the carbon monoxide in the atmosphere. Then the carbon absorbed by the plant is bound in the
straw material of Salicornia which remains locked in the materials produced from the straw such as particle
board.
FIGURE 17: CARBON SEQUESTRATION PROCESS MODEL
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Salicornia farms contain approximately 5.2 metric tons of carbon fixation capacity per hectare per
year. Natural marshes containing various species can sequester approximately 2.5 metric tons of carbon per
hectare per year. In comparison with Salicornia, the plant Spartina altermflora has a ground carbon fixation of
4.54 metric tons of carbon per hectare per year. The average of II species of vascular plants ranged in carbon
fixation rates between 1.9 -2.4 tons of carbon per hectare per year. Salicornia sequesters the most metric tons
carbon fixation compares favorably with optimum about ground sequestering rates for Salicornia6 5 .
CARBON SEQUESTRATION PLANT COMPARISON
0 Salicornia...................5.2 MT C/ha/yr.
* Spartina....................4.54 MT C/ha/yr.
* species of vascular plants........1.9-2.4 MT C/ha/yr.
Source: Joseph Platt, Ph.D. Planetary Design Corporation
GENESIS II PROJECT SOCIAL IMPACTS
The preliminary social impact analysis will concentrate on the three models for land acquisition. A
brief preliminary social impact analysis on the three models of land acquisition for the GENESIS II project.
The preliminary social impact will briefly discuss the rural and urban effect of the transfer of technology
both by the GENESIS II project.
SOCIAL IMPACT OF THE THREE EJIDO LAND ACQUISITION MODEL
The ejido land structure established three ejido land acquisition models. These models regulate the
real-estate activity procedures of the ejido land. Each model poses different social and economic benefits to
ejidatarios and purchasing party. These models will be briefly discussed as to the positive and negative
impact for the social and private sector. The analysis will concentrate more on the Mercantile Society
model, as it is believed could have the best social and economic development impact for the Ejido group and
the GENESIS II project.
THREE MODELS OF EJIIDO LAND ACQUISITION
* Lease of land for periods of no longer than 30 years. The lease
can be renewed unlimited times
* Dominio Pleno ejido land status is relinquished to the Registro
Nacional Agrario (National Agriculture Registry) and the ejido is
reinstituted as private property in the Registro Publico de la
Propiedad (Property Public Registrar).
* Mercantile or Civil Society in which the ejido and private
business enter into a business partnership relationship. The land
and capital belong to the Mercantile Society. Series A & T stocks
are issued. Series T are land stocks and Series A are capital stock.
65 Platt, Joseph. Personal Interview. April 2, 1997. Sysetems Ecologists for Planetary Design Corporation.
LEASE MODEL
In this model, the GENESIS II project chooses to lease the land from the selected ejido. The social
benefit provided for the community in this negotiation is that the ejidatarios maintain proprietorship of the
land. The ejidatarios would maintain a real estate assets that could increase in value over time depending on
the real estate and project development near the area of the property. The project could also provide land
improvements such as public service infrastructure.
In the case of Puerto Pehiasco, leasing the land could prove productive for the ejidatario as there is
an expected increase in real estate and project development that would increase the market value of ejido
land. A good example of development projects in Puerto Peflasco is the Laguna del Mar project to be
developed south of the preliminary site selected in the municipality of this town. The economic impact of
this project will be briefly discussed in Chapter Five.
The benefit for GENESIS II is that it maintains control of the land area and use for the duration of
the lease term at a lower cost than purchasing the property. According to the Planetary Design
Corporation's 1997 Ten Year Business Plan, the project investors will recover investments within the first
five years of successful operation of the GENESIS II project. Profits will range from 22 to 63 percent after
the fifth year, while the cumulative return on investment after the tenth year reach 231 percent. The
derivation of the profit percentage structure presented in this business plan is not explained. But given that
these projection proved to be applicable, then after the end of the lease term the cost of the lease could
increase which would decrease profit margins or the ejidatarios could decide not to renew the lease. In this
case the project would have to be relocated and would loose the majority of capital investments in land
improvement, as well as profits due to the relocation or dissolution of the projects.
Another problem would relate to the amount of land that the project would be willing to lease.
Given the location of the project selected within the preliminary Ejido Carlos Salinas de Gortari property
selected, the ejidatarios maintain control of their individual parcels. These parcels are located adjacent to
both sides of the project. The ejidatarios could opt to place these parcels under domino pleno, which
converts the status of ejido land into private property, and sell it to developers. These developers could
decide to establish a tourist resort or residential area. The urban impact to the project could bring serious
environmental problems which negatively impact the project. For example, the aquaculture facility cannot
be exposed to urban development impacts given the sensibility of the SPF pathogen free shrimp production.
However, to further understand the complexity and impact of this lease agreement, the project site
and terms of the lease agreement need to be defined. The above is merely a preliminary social impact
analysis derived from a preliminary selected site on the most current salient issues.
DOMINO PLENO MODEL
In this model, the ejido land status is relinquished to the Registro Nacional Agrario (National
Agriculture Registry) and the ejido is reinstituted as private property in the Registro Publico de la Propiedad
(Property Public Registrar). This is the only model that allows project developers and real estate investors
to purchase the land.
This model provides a limited social value to the ejido group because it purchases their land
providing them with a lump sum of money for the land. Granted, the money could be disbursed in payments
if real estate financing is needed to acquire land. But the ejidatario would loose the land and future real
estate capital gains.
The GENESIS II project would benefit as it gains absolute control of the land, given that the entire
ejido of 17,079 hectares is purchased. Otherwise, even if the purchase of the 2300 hectares is consummated,
the individual parcels adjacent to the north and the south of the project could prove to be problematic with
respect to urban and project encroachment. And the cost for more land within the ejido could increase in
price as real estate market value increases. This could have an adverse impact on the productivity of the
GENESIS II project. Since there are 36 individual parcels that border the proposed project site within the
ejido, it would be problematic to deal with each individual parcel owner to acquire each parcel to avoid this
possible negative project impact. These parcels would also be the most expensive piece of property within
the ejido since they are beach front property and command more value in the real estate market.
Therefor, if purchase is selected as the best strategy, then, the purchase of the entire ejido should be
considered. This would be beneficial to the GENESIS II project as the property increases in market value
given the expected economic development of the region. Also, this would provide Planetary Design
Corporation with other project development opportunities, such as ecotourism, that would provide investors
additional sources of revenue while infusing social and economic development within the region.
However, there are other issue to consider in the purchase of ejido land. But these issues will not
be discussed as they go beyond the scope of the context of this analysis.
MERCANTILE SOCIETY MODEL
From the three land acquisition models, the Mercantile Society is the ideal model for social
development. This is the most complex as it necessitate a bottom-up approach to project development.
The Mercantile Society would become a separate individual entity from the Ejido and Planetary Design
Corporation. The land and capital investments approved to the development of the GENESIS II project
would correspond to the Mercantile Society. A board of directors composed of ejdio and PDC investors
would be formed. The Mercantile Society would work as an individual corporation with its own land and
capital investment66 .
66 Procuraduria Agraria. Aportaci6n de Tierras Ejidales de Uso Comun a Sociedades Civiles y Mercantiles.
The bottom-up model for project development could provide the best result for rural development
in the long run. The bottom -up approach in which rural communities actively participate in the why, what,
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and how the project should be implemented and monitored provide results in the long-term. . This would
seem the best model for community based participation in project development. The bottom-up approach
provides the best long-term sustainable development projects.
In the case of GENESIS II, this private sector corporation, could provide the technology and
capital needed to develop the rural regions. The project would benefit from the incentive programs provided
by the Mexican government. These incentive programs for rural development could save the GENESIS II
project an important amount of capital investment. Chapter Four provides a detailed explanation on the type
of incentive programs available for project development.
However, the GENESIS II project would have to decide whether it is worth investing the time into
a complex business relationship for long-term returns. Planetary Design Corporation would need to
elaborate a risk assessment based on a set of project development goals. This would provide a criteria from
which to evaluate the cost-benefit of entering into a mercantile society. While this proves to be the most
productive for sustainable rural development, it is the most complex land acquisition model.
The issues surrounding the acquisition of land continue to impede the development of the
GENESIS II project. Presently, the GENESIS II project preliminary site selection is waiting for the Ejido
Carlos Salinas de Gortari to obtain land titles from PROCEDE (Ejido Certification program), so that PDC
and the Ejdio can begin negotiations based on one or a possible combination of the discussed models of land
acquisition. The negotiation process could also delay the development of the project as these options should
be carefully studied before selecting a particular model of land acquisition.
The dilemma for PDC is whether to intervene in the juridical dispute of the Ejido Carlos Salinas de
Gortari to clear the land legally for the PROCEDE to provide the land title, or to wait for the Ejidatarios to
solve the legal problems. If PDC invests capital to provide the ejido with legal council to solve their juridical
disputes, a land option must be secured. Otherwise, the land is legally clear and the ejido can sell it on the
open real estate market without PDC having any legal or business recourse to prevent such scenario. The
money should be put into an escrow account until the legal issue is clear.
However, private land should continue to be surveyed. This private land presents no social or
juridical complexities. While it would not impact a group such as the ejidatarios directly, the social benefits
of project development can still be positive. These will not be discussed as they main social impact analysis
is based on ejido land and three land acquisition models.
(Mexico, DF: Escritura Digital, Sade CV) 1993
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POLITICAL BACKGROUND
It is critical that governments foster rural development by implementing technological, political, and
business strategies that provide alternative development methods to increase agricultural production and
diversify industry in rural areas
The Mexican Government must meet the technological challenge by transferring environmental
technologies that solve the most pressing problems associated with agriculture development in rural regions
which are the insufficient water supplies, poor soil conditions, and limited technology. The political
challenge governments of developing countries face are the development of international and domestic
policies, strong institutional frameworks, and public expenditure patterns that meet the necessities of rural
development in a cost-effective and environmental sustainable manner.
The Mexican Government has two immediate issues to address which impact rural development.
First, the Secretary of Agriculture, Francisco Labastida Ochoa, must address the recent restructuring of
Article 27 of the Mexican Constitution, which grants title of ejido land (communal land) to ejidatarios
(communal Group)68.
The Ministry of Agriculture must formulate an agricultural development program to increase the
agricultural production efficiency and methods for processing agricultural goods domestically. The transfer
of technology is necessary to increase agricultural growth in existing conventional agricultural areas. The
SAGAR had developed the program Alianza Para el Campo to transfer technologies to rural areas.
Second, Secretaria de Medio Ambiente, Recursos Naturales, y Pesca (SEMARNAP) has
established the Mexico Aquaculture Development Project (MADP). Aquaculture insert corresponding inf.)
The MADP is designed to foster the production of shrimp and other seafood products by developing the
aquaculture industry and transfers of technology, in order to mitigate the environmental impact caused by
the depletion of seafood resources. The ADP would also create an aquaculture economy. SEMARNAP has
established the Aqua Mexico public trust fund and the Social Analysis Group. The function of these
organizations are to promote sustainable aquaculture development within Mexico, promote institutional
integration for project implementation, and foster social sector participation in the development and
production of the aquaculture industry (O'Reilly, 1996).
. In an interview with Oliver Lafourcade Director of Mexico, Latin America, and the Caribbean for
the World Bank in Mexico City, on April 14, 1997, the ADP was discussed. Mr. Lafourcade stressed the
importance of this project to Mexico. Since the state of Sonora was not targeted to receive funding for
MADP, no particular reason was defined for the omission of Sonora at the time of this interview, he
suggested that PDC establish a good relationship with the Mexican government to understand the MADP
program in relation to the GENESIS II project.
68 US News & World Report.
However, these incentive programs for agriculture and aquaculture development will be discussed
in the later portion of this Chapter.
The GENESIS II project would help the Secretariat of Agriculture and SEMARNAP accomplish
immediate transfer technology for rural and environmental development. Part of the existing environmental
problem with the expansion of the aquaculture industry in Mexico. It is likely that the environmental
mitigation components of an integrated sea water farm, specifically, the systematic treatment of aquaculture
effluent with salicornia irrigation and production, and subsequent treatment in an enhanced wetlands, could
be retro-fitted into existing aquaculture facilities that fall short of meeting environmental mitigation criteria
set forth by SEMARNAP and the World Bank (O'Reilly, 1997).
The Mexico Aquaculture Development project will necessitate of defining, implementing, and
enforcing new policies for sustainable aquaculture development, the Mexican government could then
develop appropriate incentives to establish new economic clusters and communities in previously unused
land. The integration of marine resources and sustainable development technologies could aid the
government in accomplishing certain social and economic goals. This would also open consumer and
industrial markets utilizing the products generated from PDC sustainable development technologies, while
enhancing the rural environment with urban infrastructure and biodiversity.
However, the successful development of the GENESIS II Project depends upon an adequate
political environment as it is important for the stability of the project.
POLITICAL PROFILE
The political environment at the municipal, state and federal level is a critical factor to consider in
project development. This environment should provide a framework of political stability that promotes
investment and economic development. To understand the political environment, it is important to identify
the level and type of political support and incentive programs that target specific components of the project,
and strong institutional structures and government officials that understand and advocate project
development. This type of support is very important in developing countries because it is often the case
that this type of political framework can provide projects with the stability they need to succeed. It is not
simply a matter of economics, but of combining the political and economic environments.
Fortunately, the GENESIS II project has identified these components at all important levels of government
that directly relate to the project. The PDC socio-political team, after four months of intense and interactive
research by living in Puerto Peiasco, Sonora and traveling to Hermosillo, Sonora (the capital of the state),
and Mexico City has established and consolidated excellent government relations. The PDC team has
successfully orchestrated the expressed full support of local, state, and federal agencies and officials, and has
identified important incentive programs which are critical to the viability and sustainability of the project.
GOVERNMENT RELATIONS
During the past four months, the PDC socio-political team has been engaged in serious government
relationship building at the state and federal level with important government officials from the Secretaria de
Fomento Agricola (SFA), Secretaria de Agricultura, Ganaderia y Desarrollo Rural (SAGAR), Gobierno del
Estado de Sonora (GES), Secretaria de Medio Ambiente, Recursos Naturales y Pesca (SEMARNAP), and
Secretaria de Desarrollo Social (SEDSOL). These agencies and officials have been very cooperative and
supportive by providing important information regarding project development in the state of Sonora and the
incentive programs available to support the development of the GENESIS II project.
The PDC team has conducted numerous interviews with state and federal officials. At the state
level, the PDC team has been working closely with Ing. Marco Antonio Camou Platt, Director of the
Secretaria de Fomento Agricola, who invited the team to participate in a press conference to promote the
economic and social impact of the project upon the state. Also, he arranged for the team to participate in a
local television program called, "Enfoque Economico" (Economic Focus) which is a state wide program
which discusses Sonora's economic issues. The PDC team was interviewed for a segment which aired
March 10, 1997 on local television, to discuss the project and its economic and social potential. This
attracted further government support for the development of the project as it exposed GENESIS II to a
wider range of government institutions and private entities.
In addition, Lic. Horacio Espinoza, director for project development in the SFA was interviewed.
He provided the team with a wealth of information regarding the most important incentive program in
Mexico for agricultural development. The program is called, "Alianza para el Campo." This program will be
discussed in detail in the incentive section of this chapter.
An interview with the Director of SAGAR, Lic. Jorge Amaya Acedo was conducted February 27,
1997. This interview resulted in further support for the development of the GENESIS II project. Lic
Amaya Acedo's support is critical since he is a key element that would help integrate the state and federal
agencies to provide full support to the project. The PDC team has also interviewed with Lic. Ernesto
Gandara Camou, Director for SEMARNAP, and Biologist Cesar Catalan, Sub-director of SEMARNAP in
the state of Sonora. The team has been in close contact with them as they try to develop the project within
the context of the biosphere reserve zone, the largest ecological reserve area in Mexico. SEM.ARNAP has
been very supportive in providing the necessary information and support to environmentally guide the
development of the project in an effort to promote sustainable development.
Another important link to the development of GENESIS II is the Secretaria de Desarrollo Social.
Lic. Carlos Esquer Rodriguez is the director for SEDESOL. He has offered his full support to the
development of the project by providing an important incentive program which will be discussed in the
government incentive section of this chapter.
In addition, Lic. Esquer Rodriguez has offered to organize a round table discussion between the
SFA, SAGAR, SEMARNAP, SEDESOL and PDC in an effort to combine all applicable incentive programs
to support the development of GENESIS II. These discussions are pending further development of the
project. Many issues need to be resolved before any part of these programs can be designed to the specific
needs of the project.
Finally, the PDC team had an interview with Dr. Juan Alberto Gutierrez, Chief of Staff for
Governor Manlio Fabio Beltorones. This office is an important element of support for the development of
the project as it would provide bureaucratic process expedition and job training incentive programs,
discussed in the latter part of this chapter.
Other government agencies were visited such as the Institute for Aquaculture Development, where
Oceanologist Alftedo Herrera, director for the institute was interviewed with reference to the aquaculture
industry and the potential development of GENESIS II within this flourishing industry. Government
incentive programs were also identified to develop the aquaculture component of the project. These will be
discussed in the latter part of this chapter.
Furthermore, the PDC team was in Mexico City during the first two weeks of April 1997, where it
presented the GENESIS II project to SAGAR, SEMARNAP, and Fideicomiso Fondo Nacional de Fomento
Ejidal (FIFONAFE). These organizations were very supportive of PDC's efforts. Within the SAGAR, a
program that supports oil seed production and ferti-irrigation equipment within the Alianza para el Campo
program, was discussed with SAGAR officials. After an extensive meeting with the director of the
programs and advisors, it was agreed that they would support the project at the federal and state level.
Federal and state communications would follow to acknowledge the project and the type of support it would
provide. The states are autonomous but are held accountable for the handling of federal funds.
Under this context, it is of utmost importance that government and business develop a mutually
beneficial relationship conducive to economic development. As the pace of the global economy is
intensified, business must come to the realization that the free market cannot always solve the problems that
impede economic development, and governments must understand that economic development cannot
expand without business. This relationship between government and business is not suggesting government
intervention, but rather the development of strong government and business synergy for the sake of nation-
wide economic development. Government and business should strive to move in one synchronized direction
if a competitive edge in the global economy is sought in the 2 1" Century.
Therefore, the Planetary Design Corporation's socio-political team decided to take the GENESIS II
project into the 2 1" Century by building a strong relationship with the government agencies and officials
that are important for the development of the project. PDC's team has been based in Puerto Pefiasco,
Sonora and traveled to Hermosillo, Sonora and Mexico City where several government agencies of specific
importance to the project were targeted and interviews were held with important government officials.
GOVERNMENT INCENTIVE PROGRAMS
The GENESIS II project has been presented to local, state, and federal government agencies by
PDC's socio-political team. The agencies have included the Secretaria de Fomento Agricola (SFA),
Secretaria de Agricultura, Ganaderia y Desarrollo Rural (SAGAR), Gobierno del Estado de Sonora (GES),
Secretaria de Medio Ambiente, Recursos Naturales y Pesca (SEMARNAP), and Secretaria de Desarrollo
Social (SEDSOL). These agencies, especially at the state level, are interested in supporting the development
of the GENESIS II project in Sonora because it is commensurate with their integrative approach to
economic development.
The GENESIS II project has identified several incentive programs destined for economic and social
development. These incentive programs target agriculture, aquaculture, public and social infrastructure and
job training programs.
The incentive programs identified by PDC's socio-political team come from the state and federal
government and institutional grants. The most significant and complete incentive program for the
GENESIS II project is the Alianzapara el Campo provided by the Secretaria de Fomento Agricola (SFA)
and the Secretaria de Agricultura, Ganaderia y Desarrollo Rural (SAGAR).
The eligibility criteria for the Alianza para el Campo program are based on being an agricultural
producer, ejidatario (communal land owner), small scale owners, agricultural producers associations, and
civil or mercantile societies. The requirements for applying to the programs encompassed under the
program are two fold: (1) fill out the application for these program and (2) Evidence of agricultural
producer status.
ALIANZA PARA EL CAMPO FUNDING PROCEDURES
* Visit the authorized location for the sale of the equipment needed and present the
documentation requested in the application process to the central office of the Secretaria de
Agricultura, Ganaderia y Desarrollo Rural (SAGAR). The government has entered into
negotiations with these distributors to provide an additional 2 percent discount over the
purchase of any government authorized equipment
* The office of the Governor confirms the applicants eligibility
* The technical committee of trust whom operates the program authorizes the participation of
the applicant based on the confirmation of the governor's office
" The producers arrange with the equipment and/or parts distributor form of payment, dates and
conditions of equipment delivery. Once the sale has been consolidated, the SAGAR is notified
of the equipment and parts
* SAGAR verifies and writes an official document called, "entrega-recepcion" (delivery-
received) which is sent to the technical trust committee whom authorizes payment to the
producers.
* The technical trust committee makes payment to the producer based on the "entrega-
recepcion" document69 .
69 Alianza para el Campo: Apoyo al la mecanizacion. (Hermosillo, Sonora: SAGAR) 1997.
The time frame for this process is not clearly defined in any of the literature obtained from Aianza
para el Campo. An example of the incentives available through Alianza para el Campo are provided in the
following chart:
MECHANIZATION MAINTENANCE AND IRRIGATION AND OIL SEED RURAL
EQUIPMENT FERTILIZATION EQUIPMENT
ACQUISITION MATERIALS, PARTS, ACQUISITION Cost of sowing Agriculture
Federal = 20%, LABOR Federal 35% Oil seed supply Development
Cap at N$20,000 Federal and State = Cap at N$2,450 (per
(i.e. Per tractor) 20% unit) Technology
State = 7% Cap at N$30,00 (per State = 8% Transfer
Cap at N$6,750 unit) Cap at N$550 (per unit)
MAINTENANCE
Federal = 30%
Cap at N$5,000
State = 7%
Cap at N$1,700
Note: Chart reflects funding programs from the Alianza para el Campo program from SAGAR.
The Secretaria de Desarrollo Social (SEDESOL) has the Fondo para el
Desarrollo Social Municipal which provides funding for public and social infrastructure development. The
office of the governor has funding available for job training programs which would absorb three months
wages for three months of training on a specific skill. This would be highly beneficial to the project as it
would allow the training of people in the specific sea water farm project at a very low cost. The acquisition
of these specialized skills would enhance the productivity levels of the project as it would provide the
technical know-how on the production of salicornia and aquaculture.
The Secretaria de Medio Ambiente y Recursos Naturales y Pesca (SEMARNAP) offers the
Programa de Desarrollo Forestal (PRODEFORT) designed to help provide technical assistance and natural
resources support. PRODEFORT is applicable to the project. Also, the Aquaculture Institute in Sonora has
a program called Fondo para la Actividad Productiva (FAPES) to provide technical and financial support in
aquaculture activities. These government funding sources continue to be researched by the PDC team in an
effort to understand the applicability and amounts to the GENESIS II project.
PDC's team recently filed a pre-proposal to the North American Fund for Environmental
Cooperation (NAFEC), based in Canada, to apply for a grant to provide the selected ejido with funding for
sustainable development projects within the scope of the GENESIS II project. The maximum award is for
$100,000.00 (CAN$). Funding has been provided in the past to several ejidos ranging from $10,000 to
$95,000 USD. The awards will be issued in late September 1997. See Appendix for the application content.
The purpose of this award is to provide the ejidatarios with funds for social development within the ejido.
Also, SEMARNAP is in the process of obtaining a grant by the World Bank to develop industrial
aquaculture in Mexico. These funds will target seven states Baja California Sur, Chiapas, Nayarit, Oaxaca,
Sinaloa, Tamaulipas, and Veracruz.
The states of Sinaloa and Sonora are the highest producers of industrial aquaculture. However, the
state of Sonora was not included. It is not clear why the state of Sonora was not included. As a result of
discussions by PDC's team and SEMARNAP'S director of aquaculture, Biologist Ricardo Sierra Oteiza, in
Mexico City on April 18, 1997, efforts will be made through the GENESIS H project to introduce funding
in the state of Sonora through this grant.
MEXICAN AQUACULTURE DEVELOPMENT FUND DEVELOPMENT OBJECTIVES:
The objectives include the development and implementation of aquaculture technologies,
development and refurbishing of support infrastructure (navigation channels, roads, and aquaculture parks),
development of new markets for aquaculture products, building institutional frameworks for aquaculture
environmental issues, strengthening of key Mexican institutions to promote aquaculture development, and
pilot testing of integrated coastal zone management74.
The result of the collection of available funding from government sources and the subsequent
awarding of grants could result in important savings for the development and operations of the GENESIS H
project. This type of government funding could contribute to the viability of the project and serve as model
of business and government relations to support investment in the state of Sonora and throughout the
country.
However, there are two important risks associated with government funding support. First, is that
government agencies would lack the funding, as well as the consistently funded revenue streams to provide
the grant for the initial acquisition of equipment, technology transfer, and job training programs, and the
continued operation and development of the project. However, according to the 1996/1997 Alianza para el
Campo budget, the funding is available. See Attachment X
The second risk is the upcoming elections at the state, local and federal level in June 1997 which
would displace public officials with whom discussions in support of the project have been conducted. This
would be a major set back for the implementation of the project as PDC would have to establish new
relationships with the elected public officials and renegotiate all support obtained by the previous
administration. Another risk associated with this dynamic is that the new administration would be unwilling
to support the development of the project for any number of political reasons, which might be difficult to
determine specifically.
The new administration will be busy during the first year with understanding the needs of the state,
local, and federal localities in order to develop the agenda to create the policies that meet the most important
challenges of these entities. The peril for PDC would be that the new policies are not in line with the
development of the GENESIS II project. Unfortunately, the implementation of the GENESIS II project, is
contingent on the acquisition of land. The acquisition of land has been delayed given the nature of the
sensitive juridical, social, technical and environmental implications of the selected ejido land with respect to
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tenure, acquisition and use previously discussed in this document. . PDC's socio-political strategy was to
finalize land acquisition and ejido business model before the transition of power occurred. But the
complexities involved in the acquisition of land have made this goal unattainable at this time.
In the state of Sonora, Governor Manlio Fabio Beltrones of the Partido Revolucionario
Institucional (PRI) will seed power in November 1997 to one of the two candidates for Governor, Armando
Lopez Nogales from the PRI and the candidate from the Partido de Accion Nacional (PAN).
At the local level, the municipal president (Mayor) and cabinet will change. The current municipal
President, Oscar Palacios will soon seed power to Oscar Villavicencio who is running unopposed at this
time.
Also, at the federal level, there are upcoming elections for Mayor in Mexico city. This is setting a
precedent as this is the first time for many decades this has occurred. This is important as Chuautemoc
Cardenas from the Partido Revolucionarion Democratico is running for Mayor of Mexico. According to
Professor Julie Murphy-Erfani, Professor of Political Science at Arizona State University West concluded
based on her current field research in Mexico in April 1997, that Cardenas was likely to win the elections
given the strong PRD electoral support base in Mexico City. Although this will not impact any federal
regulations. The political impact should only be felt at the municipal level. Although this could have a
significant impact if Cardenas decides to think globally and act locally. But this will not be discussed as it
would deviate from the context of this discussion.
PDC has not been able to secure interviews with all of these new candidates to understand and
assess their vision for political development which will have an impact on the development of the GENESIS
II project. PDC interviewed Dr. Juan Alberto Gutierrez, Chief of Staff for Governor Beltornes. Dr.
Gutierrez explained that if Armando Lopez Nogales from the PRI came to power, there was a high
probability that he would follow current policies and improve on the policies to attract foreign investment
and spur the economic development of the State.
In a recent interview with Ing. Hector M. Villegas, campaign director for Lic. Lopez Nogales, he
confirmed what Dr. Gutierrez expressed regarding economic development policies. Seemingly, Lic. Lopez
Nogales is heavily supporting the development of the aquaculture industry.
Despite the upcoming elections and possible policy changes, there is a good probability that the
development of the GENESIS II project will continue to be supported by the state of Sonora.
There are four important reasons that support this conclusion. First, Mexico recognizes that it is an
important actor in the global economy with the potential for economic growth, given the liberalization of
trade policies which have led to several trade agreements with the United States, Canada, and Latin
America. Mexico also possesses vast natural and human resources and geopolitical advantage in the
Americas. Mexico is the gateway between the United States and Latin America.
These advantages are strengthened by the 1997 Economic Strategy plan, Alianza para la
Recuperaci6n Economica for Mexico. This plan includes specific quantitative goals for economic
recuperation and growth. Specific goals to further develop export markets, private and public investment,
strengthen the domestic industry and specific sectors such as agricultural and aquacultural programs,
increase the domestic consumption of goods and services, revitalize public and social infrastructure, and
social programs that enhance health, education opportunities and job skills in order to increase the value of
their human capital71 .
Second, the state of Sonora recognizes the need to increase liquidity and diversify its economy.
Thus, the Sonoran government is committed to a strong agenda which supports private investment and
economic development, especially in the agricultural and aquaculture sector. Sonora has the public and
industrial infrastructure, and a pool of skilled labor to support this economic growth.
Sonora's main economic strength is the Maquiladora72 industry. It accounts for 90 percent of
annual export revenue ($ 3.5 million in 1994). The second important economic sector is mining and the
third is agriculture and fishing. The agriculture and fishing sector account for 8 percent of the state's annual
income. The state must immediately take action to diversify its economy by strengthening other sectors,
particularly the agriculture and aquaculture sectors.
Under the NAFTA's free trade protocol, by January 1998, the three signatory countries will have
to eliminate internal tariffs. The elimination of these tariffs spell the end of Mexico's Maquiladora scheme.
All imports and exports will be duty-free regardless of in-bond status. The foreign owned Maquiladoras
will be treated as any other Mexican industry. They will be allowed to sell their goods in Mexico 7. The
question surrounding this change is whether the domestic demand for these goods and services will increase
or simply the demand for labor with higher skills. The risk is that many domestic industries would not be
71 Alianza para la Recuperacion Economica: Alianza para el Crecimiento.
(Mexico City: Sisema Internet de la Presidencia) 1996.
7 A maquiladora is an In-bond assembly plant.
7 Office of the Governor of Sonora. "Integration Equation: A Concrete Advance" Sonora
(Hermosillo, Sonora: Office of the Governor of Sonora) 1997
able to subsist against the competition from more liquid and technologically advanced foreign owned
industry, claiming domestic status. Thus, Sonora needs to be prepared to make the domestic industry
stronger by providing greater government incentives and increasing the economic capacity of the state by
strengthening other productive sectors of the economy .
Steps have been taken to ensure the growth of the agriculture and aquaculture sector by creating
programs such as the Alianza para el Campo which helps rural farmers obtain machinery, irrigation, and
technology to make their land productive and increase agricultural production which would result in a
macro-economic impact for the state of Sonora.
In this context, the GENESIS H project helps the government of Sonora increase the area of
agricultural yield in desert coasts where conventional agriculture cannot be achieved due to the soil
conditions and lack of fresh water. The GENESIS U project transfers technology and introduces a new high
yield crop into Sonora and utilizes existing industry to process the crop.
Third, not all of the government agencies will change important public officials. Thus, the
relationships that PDC has established with key public officials in important government agencies such as the
SFA, SAGAR, and SEMARNAP could only be strengthened by the GENESIS U project which is in line
with the state's agriculture and aquaculture development agenda.
During the interviews held with the agencies mentioned in the previous section of this chapter, the
political will to support the development of the GENESIS II project was unquestionable. The Secretariat of
SEDESOL expressed the interest in organizing a round table with the SFA, SAGAR, SEMARNAP, and the
Governor's Office in order to pool the incentive programs for the development of the GENESIS H project.
This interest was conveyed to these agencies which expressed a willingness to do so. Also, interviews were
conducted with the same agencies at the federal level and expressed an interest as well to support the
economic development of the state and locality.
This type of inter-agency and inter-state dynamic and information availability demonstrates the
political and economic vision of the state of Sonora. The GENESIS II project will showcase the state of
Sonora and the nation as the only country to have an integrated sea water farm utilizing sea water
technology. It will showcase the development of sea water based economies.
Finally, according to the Plan Municipal de Desarrollo 1994-1997, the city of Puerto Peiasco needs
to diversify its economy. The city can no longer depend on fishing as its main economic activity. The city
has taken steps to attract foreign investment. Such is the case with the upcoming development projects,
such as, the I billion dollar Laguna del Mar project. The Laguna del Mar project is an 18,000 hectare
tourist resort that will create 2,580 temporary construction jobs and 5,401 permanent service jobs. This will
attract 1,921,220 tourists over the next 10 years from which 60 percent will travel by land and 40 percent by
air. The project will have an accumulated economic impact of $605,600,000 million dollars in Mexico and
$399,500,000 million dollars in the US7 4 . The flow of tourism attracted from this project could represent
important revenues to the GENESIS II project as it will consider to develop an eco-tourism component.
Tourists are attracted to this type of project as PDC has experienced tourists wanting to visit the Genesis
aquaculture facility and the prototype Salicornia farm in Puerto Peilasco. This concept will be discussed in
the economic impact section of the following Chapter.
The GENESIS II project will introduce sea water agriculture in the seacoast desert region in
Puerto Peniasco, where conventional agriculture cannot exist because of the desert saline soil conditions and
low or no fresh water availability and difficult access. This will introduce a whole new economic sector into
the city thus contributing to economic diversification and therefor the economic development of the region.
The economic impact will be discussed in the following chapter.
The GENESIS II project includes a particle board plant which will contribute to the industrial
diversification of Puerto Pefiasco. The particle board plant will produce 21 new jobs for the region.
The GENESIS II project contributes to the economic development of the region, by creating jobs
to stimulate consumption of goods and services and create demand for new goods and services. This will
stimulate the economic activity of the city to produce more economic growth.
Also, as the city grows so does the demand for public, private, and social infrastructure, services,
and housing. This also prompts social and economic development as people with more skills are attracted
into the region. The cultural diversity that this creates also attracts other social and economic activity into
the region. For example, cultural infrastructure such as entertainment (movie-theaters, museums, and etc.) .
This will create another sector in the economy which will contribute to economic diversification. So as these
events occur as a result of project development into the region, people of diverse background and skill
levels are attracted. This creates the demand for urban planning. Thus, as a result of the technology
transfer the project brings into the region, a need is created for an urban restructuring as well.
74 Laguna del Mar Investment Prospectus.
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MARKET ANALYSIS OVERVIEW
This market analysis is based on the development of a 2,300 hectare farm which includes 1,500 ha
of salicornia, 300 ha of aquaculture, 10 ha of industry, and 15 ha of wetlands over the next ten years (1997-
2006). The remaining hectares are intended for possible industrial expansion and community development.
However, the overall project will culminate in a series of farms 32,000 hectare commercial scale integrated
sea water irrigated farm communities.
The quantitative information regarding gross revenues from the agriculture and aquaculture
products are drawn from the PDC Ten Year Business Plan developed by PDC staff and the Halophyte
Enterprise Incorporated Ten Year Business Plan: Production, Processing and Marketing. The monetary
figures provided are in US dollars, unless otherwise stipulated. This method was selected because it reflects
PDC and HEI schedule the basis their business plan stipulates which indicates the direction and timing of
the development of the project.
The analysis will begin with a description of the GENESIS II products. Then, an overall economic
background of the market for agriculture and aquaculture integrated with the revenue projections found in
the aforementioned business plans. The description of the possible streams followed by a description of the
possible markets for the products resulting from the GENESIS II integrated sea water farm. Thereafter,
the business opportunities, followed by the economic impact of GENESIS II project at the local and state
level will be discussed in the later part of this chapter in light of the market analysis and job creation as a
result of the GENESIS II project. The economic impact at the federal level will not be examined as it goes
beyond the regional scope of this analysis. Finally the chapter will end with an analytical conclusion.
GENESIS II PROJECT PRODUCTS
The three main cash crops that the GENESIS II Project will grow are Salicornia Oil Seed
(SOS-10), shrimp and tilapia fish. * Salicornia SOS 10 is currently grown in Saudi Arabia, Pakistan, India,
and Mexico in Puerto Pefiasco and Bahia Kino, Sonora, and Guerrero Negro, Baja California Norte for
crop and product research. The SOS-10 yields several high quality products for human, animal, and
industrial consumption. These products consist of edible oil, similar to safflower and Canola oil; meal,
containing four times the protein of wheat flour; and saponins, a type of chemical which is valuable in the
development of pharmaceutical products.
7 The number 10 represents the number of years of crop selection.
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Salicornia tips are also produced currently consumed by Europeans as a gourmet vegetable, known
as the sea asparagus. The biomass of the SOS-10 produces straw which is used as fodder for animal feed
and to produce particle board known a Eco-board. These products provide a strong market potential as they
are able to tap into several industries on a global scale.
Furthermore, halophyte technology has an important environmental impact on the atmosphere and
soil of our planet. Halophyte technology contributes to the reduction in global warming. Halophytes
sequester the carbon dioxides produced by fossil fuel burning and inject the carbon back into the soil where
it is needed to increase soil fertility. Also, halophyte technology prevents soil erosion which is becoming a
critical problem in desert seacoast regions worldwide76.
The GENESIS II project includes on-shore integrated sea water aquaculture as it main proprietary
sustainable development technology. The on-shore aquaculture technology has been developed by PDC
scientists to produce high quality disease free/resistant seafood products. The GENESIS II project
incorporates shrimp from the only known pathogen-free shrimp hatcheries which produce post-larva to
produce commercial size shrimp White and Blue Shrimp, as well as the widely consumed Tilapia fish. PDC
scientists continue to pursue new opportunities for food development by investigating into the many
varieties of seaweed available in order to engineer new and higher quality varieties of seaweed for human
consumption.
However, the GENESIS II project's major products resulting from the integrated agriculture and
aquaculture farm are Ecoboard (particle board), salicornia tips and oil seed, grow-out shrimp and tilapia.
The analysis will focus on these core products.
MARKET ANALYSIS
There is a market for the salicornia and aquaculture derived products, however, this market has not
been fully developed for all of the products. The Salicornia product that will first go to market, on the third
year of operation, is Ecoboard. Ecoboard is produced by the Salicornia biomass. The Ecoboard will be
marketed through building material products wholesalers and suppliers in the United States and Mexico at
an average price of $13.20 to $14.52 per board. The dimensions of each board are 4' x 8' x 10 mm. The
expected annual profit ranges from $4,626,896.00 to $5,829,199.00".
The worldwide consumption of particle board is growing at an annual rate of 8 percent. These
growth rates are seen in China, the Pacific Rim, and South America. The total projected global consumption
of composite boards by the time the GENESIS II project is implemented is 155 million cubic meters per
year. The total annual production of Ecoboard generated by the GENESIS II Project will be 124,000,000
76 There are 37,000 kilometers of desert seacoast in the planet (Kaufinann, 1997).
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metric tons. This represents .0002% of the total market78 . The Ecoboard is an attractive alternative for
forest generated wood materials, especially as governments begin to use sanctions and fees to deter the
consumption of forest wood materials which is having a detrimental impact on global deforestation which
causes global warming.
Another product that would be sold on the third year is the biomass (fiber/straw) for the production
of the Ecoboard. The price is $40.00 per metric ton. This price is held constant. The expected annual
revenue on the third year is $767,799. The overall revenue on the tenth year is $7,831,995.
Also, the carbon credits would be sold. As government sanctions increase, companies must
restructure their environmental programs to reduce the output of Carbon Monoxide into the atmosphere. This
environmental problem becomes one of the best business opportunities for the GENESIS II investors. PDC has
set a value and an amount of carbon to be sequestered.
Carbon producing companies such as utility and heavy industry must find ways to modify their
production process and product content to diminish pollution. However this requires high capital investments.
While companies should target the transfer of end-of -pipe environmental technology to mitigate pollution,
Salicornia Carbon Sequestration offers the most economic alternative to off-set their carbon emissions.
Salicornia absorbs 5.2 metric tons of carbon per hectare per year. The ideal scenario would be an integration of
end-of-pipe treatment environmental technologies and Salicornia carbon sequestration technology.
The remaining Salicornia products, oilseed and Green Tips, will be sold to PDC Product &
Marketing Division, which will process, package, and distribute the products in conjunction various
partners. This division is currently under development. There is a market for oilseed to produce edible oil.
However, the edible oil is still in the developing process in Biotica in Hermosillo, Sonora and pending the
approval of the United States Food and Drug Administration as a human consumption product. The edible
oil will be sold at a premium price to the gourmet market in the United States. It is also believed that the oil
may have a significant potential in the cosmetic industry in the development of new products.
The green tips are currently consumed by Europeans. The tips will be marketed in Mexico and the
United States. The GENESIS II project will not market the tips to Europe since it would not be cost-
effective given the small number of hectares that will be in production. In addition, the tips for the European
market are currently being supplied by Saudi Arabia and Pakistan. PDC is considering developing an
integrated sea water irrigated farm in southern Spain to supply the European market with premium seafood
and Salicornia-based products.. This will not be discussed as it goes beyond the regional scope of this
analysis.
The tips have been a prized gourmet vegetable in England, France and other coastal countries in
Europe for centuries as the wild Salicornia grew in salt water marshes. Salicornia tips were a favorite dish
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of George Washington7 9 . The green tips will be sold (fresh and pickled )on the third year to PDC Product
& Marketing Division at $2,000 per metric ton for the next ten years. The distribution between fresh and
pickled has not been defined. The total revenue in sales for the ten years is expected to be $6,276,400.
The meal and animal fodder will not be sold as a commodity product since the biomass will be
used entirely for the fabrication of Ecoboard. The carbon off-set credits begin production on the third year
of the GENESIS II project. They will be sold to industry needing to off-set their carbon emissions by
purchasing X number of metric tons. The amount purchased by each industry will be dependent on their
environmental requirement. The carbon credits will be sold on the third year of the project at $20.00 per
metric ton. The total revenue generated in the first year of sales is $119,009 USD. The overall revenue in
ten years is calculated at $1,792,368.
Policy-makers and investors recognize the potential of the aquaculture industry to expand
economic development in Mexico. The states that lead in sea-water aquaculture development are Sinaloa
and Sonora. Mexico is well suited for the development of aquaculture. The Mexican coastline has an
aggregate length of 11,500 kilometers which encompasses the Pacific, Gulf of Mexico, and the Caribbean.
It contains over 1.5 million hectares of highly productive coastal estuaries 0 .
The principal economic activity of Puerto Penlasco is fishing, shrimp being the main product. The
total fishing revenue for 1996 was 150.2 million pesos of which 90 percent came from shrimp. The shrimp
of Puerto Peiasco has great demand in international markets due to the high quality of the Product. In
1996, 1,4461 tons were sold to the international market generating a total of 28.4 million dollars 1. Most of
the shrimp produced in the state of Sonora is exported to international markets. The main shrimp species
produced in Mexico are the White Shrimp (Penaeus vannamei) and the Blue Shrimp (Penaeus Stylirostris).
Shrimp is mainly demanded in international markets. Eighty percent of the shrimp produced is
exported to international markets while 10 percent is consumed nationally and the remaining 10 percent in
the state of Sonora.
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RO Environmental Assessment Analysis Report: Mexico Aquaculture Project Environmental Assessment
June 1994.
81 Secretaria de Medio Ambiente, Recursos Naturales y Pesca Diagnostico Pesquero 1996. (Hermosillo,
Sonora: 1997)
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The tilapia fish (Oreochromis sp.) produced in the state of Sonora is mainly consumed in domestic
markets. The domestic market demands 90 percent of the production of Tilapia ( national markets 60
percent, state markets 30 percent, and the international market demands 10%)82.
FIGURE 21: TILAPIA FISH PRODUCTION MARKET DISTRIBUTION
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The aquaculture products that will go immediately into the market during the second year of the
project consist of live shrimp, shrimp tails, shrimp meal, tilapia filets and tilapia meal. Post larva sales were
not considered in this ten year plan because post-larva will not be produced for market consumption, at the
GENESIS II facility. These are the products that will provide revenue to the project on the second year.
According to PDC's Ten Year Plan, the expected revenues generated for the sale of these products
are as follows: (1) Live shrimp at $26.00 per Kilogram (kg) for an estimated annual sales total of
$1, 040,000. This product will produce a total of $ 9,360.000 within this ten year period. These estimates
are based on a one crop cycle per year. The price per kilogram is held constant dver the next ten years.
This does not take into account inflation. (2) Shrimp tails, at $10.00 per Kilogram (kg) for an estimated
annual sales total of $1, 470,000 with 3% annual increments to account for inflation. This product will
produce a total of $ 40,659,882 within a ten year period. These estimates are based on two crop cycles per
year. (3) Shrimp meal, at $0.18 per Kilogram (kg) for an estimated annual sales total of $11, 340 with 3%
annual increments to account for inflation. This product will produce a total of $ 313,662 within a ten year
period. These estimates are based on two crop cycles per year. (4) Tilapia filets at $4.00 per Kilogram (kg)
for an estimated annual sales total of $777,600 with 3% annual increments to account for inflation. This
product will produce a total of $ 21,508,248 within a ten year period. These estimates are based on two
82 Gobierno del Estado e Sonora. Secretaria de Desarrollo Economico y Productividad. Carpeta Basica:
Informacion de la Pesca en Sonora. (Hermosillo, Sonora: Gobierno del Estado de Sonora)
crop cycles per year. (5) Tilapia meal, at $0.18 per Kilogram (kg) for an estimated annual sales total of
$81,648 with 3% anual increments to account for inflation. This product will produce a total of $ 2,258,366
within a ten year period. These estimates are based on two crop cycles per year. The overall revenue
generated from the aquaculture operation over the next ten years is a total of $74,100,157. None of the
aquaculture production estimates account for increases in the cost of production, operation and
maintenance, nor any shifts in market demand and supply factors.
The prices proposed, with the exception of live shrimp, are commodity prices that are in line with
current market pricing. The live shrimp becomes a premium priced product from which there is no past
market pricing trends to measure the elasticity of the market since this is a new concept for marketing
shrimp.
These products will be sold to the US (60 percent) and Mexico (40 percent) market. The
customers are brokers, restaurants, and grocery stores. Under the North American Free Trade Agreement
(NAFTA), tariffs on many species such as shrimp will be phased out creating a high demand for Mexican
shrimp due to lower production and import/export cost83 . The PDC plan briefly discusses markets but does
not define the specific target markets nor offer specific quantitative projections resulting from the sale of
these products. The plan only offers the expected overall revenue streams for raw output products.
BUSINESS OPPORTUNITIES
The business opportunities resulting from the GENESIS II project are significant as they provide
the possiblility for industrial alliances between other companies and the Planetary Design Corporation.
These business alliances could result in the accelerated development of the commercial scale operation of
the GENESIS II project.
For example, the GENESIS II project is studying the possibility of an association with Advance
Enterprises Limited, a resin producing company from the United Kingdom. This could be an important
alliance as it would provide the resin which is the highest cost of producing Ecoboard.
Another example, is provided as a result of an interview with Lic. Amadeo Ibarra Hallal, Director
and Lic. Eduardo Lopez Perez, Manager of Analysis and Strategy of the Associacion Nacional de
Industriales de Aceites y Mantecas Comestibles (ANIAME), one of the largest associations comprised of the
major industries of edible oils and fats in Mexico. They each expressed an interest in participating in the
development of the GENESIS II project. ANIAME currently has three semi-active oil seed processing
companies located in Hermosillo, Sonora. The production at these facilities could be improved as a result
of the salicornia oil seed production generated by the GENESIS II project.
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In addition, Lic. Ibarra provided the PDC socio-political team with the opportunity to meet with
the Lic. Maria de Los Angeles Peralta Arias from the Secretaria de Agricultura, Ganaderia, y Desarrollo
Rural in charge of the oil seed production program under the Alianza para el Campo discussed in Chapter 4.
Also, the GENESIS II project could be replicated at currently aquaculture farms along the coast of
Sonora and Sinaloa by retrofitting Salicornia farms into existing aquaculture facilities. This is viable because
the aquaculture industry confronts an environmental problem resulting from the waste effluence of the
aquaculture facilities.
This would increase the amount of Salicornia crop hectares. Thus it would augment the production
capacity of the GENESIS II project for the Salicornia crop. This could lead to a GENESIS III in the state
of Sinaloa as a result of retrofitting Salicornia farms in existing aquaculture facilities. The state of Sinaloa
has the highest number of aquaculture facilities in Mexico. (CHECK NUMBER OF FACILITIES).
Business alliances could be formed to support the development of the retrofitted farms to grow oil
seed for the production of oil. Long term, this could well substitute the import of soy bean and safflower oil
seed which increased 42 percent in 1996. This increase in the import of oil seed prompted an increase in the
price by 35 percent.
FIGURE 23: MEXICAN NATIONAL CONSUMPTION OF OIL AND OIL-SEED IMPORTS
FROM 1988-1993:
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The business potential is important as statistics reflect that the market in Mexican edible oil has
increased by 13 percent while the imports of such decreased by 7 percent8 4.
The following is a chart which illustrates the world consumption of oil seed by categories from
1989-1994:
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ECONOMIC IMPACT OVERVIEW
The PDC Ten Year Business Plan, lacks an economic and social quantitative assessment which
would partly indicate employment and salaries provided by the Genesis II Project. Thus, it makes social and
economic impact of the project difficult to assess in real quantitative terms, especially since there is no prior
model from which to measure this activity. The employment figures obtained from the Halophyte
Enterprise Incorporated business plan for the agriculture and particle board plant jobs are based on US
dollars, while the aquaculture jobs are measured in Mexican Nuevos Pesos.
However, the salaries provided by HEI are subject to change given that they were calculated on US
standard wages comparable to each profession and skill. Therefor, the economic impact assessment analysis
is based on the wages in the HEI Ten Year Business Plan and a telephoneointerview with Ing. Carlos Mota
Urbina, director of the Genesis Aquaculture facility in Puerto Pefiasco, Sonora.
MEXICO AND SONORA ECONOMIC BACKGROUND
Mexico is the 13th largest country in the world with an estimated 89.6 million citizens with an
estimated 1.8 annual percent population growth rate. According to the most recent statistics obtained from
the United States-Mexico Chamber of Commerce, Mexico's GNP per capita adjusted to PPP is
$6,810,000,000.00. Mexico is also the United States' third largest trading partner 5 .
14 Associacion Nacional de Industriales de Aceites y antecas Comestibles. Consumo Nacional Aparente de
Aceites y Grasas (CAN Total) .(Mexico, D.F.: ANIAME) 1997.
85 United States-Mexico Chamber of Commerece. Demographic Profile. (http://www.cais.
com/usmcoc/eco5.html) May 13, 1997.
Therefore, Mexico recognizes that they are an important actor in the global economy with the
potential for economic growth, given the liberalization of trade policies which have led to several trade
agreements with the United States, Canada, and Latin America, its natural and human resources, and their
geopolitical advantage in the Americas as the gateway between the United States and Latin America.
These advantages are strengthened by the 1997 Economic Strategy plan, Alianza para la
Recuperacion Economica for Mexico. This plan includes specific quantitative goals for economic
recuperation and growth. The goals include to further develop export markets, private and public
investment, strengthen the domestic industry and specific sectors such as agricultural and aquacultural
programs, increase the domestic consumption of goods and services, revitalize public and social
infrastructure, and social programs that enhance health, education opportunities and job skills in order to
increase the value of their human capital 6.
The state of Sonora has implemented their plan for economic development which includes an
integrative approach to increase liquidity and diversify its economy. Thus, the Sonoran government is
committed to a strong agenda which supports private investment and economic development, especially in
the agricultural and aquaculture sector. Sonora has the public and industrial infrastructure, and a pool of
skilled labor to support this economic growth.
Sonora's main economic strength is the Maquiladora industry. It accounts for 90 percent of annual
export revenue ($ 3.5 million in 1994). The second important economic sector is mining and the third is
agriculture and fishing. The agriculture and fishing sector account for 8 percent of the state's annual
income. The state must immediately take action to diversify its economy by strengthening other sectors,
particularly the agriculture and aquaculture sectors.
Under the NAFTA's free trade protocol by January 1998, the three signatory countries will have
to eliminate internal tariffs. The elimination of these tariffs spell the end of Mexico's Maquiladora scheme.
All imports and exports will be duty-free regardless of in-bond status. The foreign owned Maquiladoras will
be treated as any other Mexican industry. They will be allowed to sell their goods in Mexico 87. The
question surrounding this change is whether the domestic demand for these goods and services increase or
simply the demand for labor with higher skills.
This scenario imposes problems for Sonora's domestic industries due to the competition from more
liquid and technologically advanced foreign owned industry, claiming domestic status. Thus, Sonora needs
to fortify the domestic industry before January 1998, by providing greater government incentives,
86 Alianza para la Recuperacion Economica: Alianza para el Crecimiento.
(Mexico City: Sisema Internet de la Presidencia) 1996.
87 Office of the Governor of Sonora. "Integration Equation: A Concrete Advance" Sonora
(Hermosillo, Sonora: Office of the Governor of Sonora) 1997
technology transfers, and strengthen the economic development potential of the state by invigorating other
productive sectors of the economy, such as agriculture and aquaculture.
Steps have been taken to ensure the growth of the agriculture and aquaculture sector by creating
programs such as the Alianza para el Campo which helps rural farmers obtain machinery, irrigation, and
technology to make their land productive and increase agricultural production which would result in a
macroeconomics impact for the state of Sonora. Francisco Labastida Ochoa, Secretariat of Agriculture
stated in a recent article that the benefits of the Alianza para el Campo program has already increased the
production of grain by eight percent.
In this context, the GENESIS II project helps the government of Sonora increase the area of
agricultural yield in desert coasts where conventional agriculture cannot be achieved due to the soil
conditions and lack of fresh water. The GENESIS II project transfers technology and introduces a new high
yield into Sonora and utilizes existing industry to process the crop.
GENESIS II PROJECT PRELIMINARY ECONOMIC IMPACT
This is a preliminary economic impact analysis of the Genesis II project. While there are many
issues that necessitate analysis to provide a final economic impact analysis, there are some surface elements
within the project that can be discussed to provide a preliminary economic impact assessment. The
economic impact will discussed in terms of industry diversification and job creation.
Currently, the principal economic activity in Puerto Pefiasco is fishing, shrimp being the main
product. The total fishing revenue for 1996 was 150.2 million nuevos pesos of which 90 percent came from
shrimp. The shrimp of Puerto Pefiasco has great demand in international markets due to the high quality of
the product. In 1996, 1,461 tons were sold to the international market generating a total of 28.4 million
dollars88 .
According to the Plan Municipal de Desarrollo 1994-1997, the city of Puerto Peflasco needs to
diversify its economy. The city can no longer depend on fishing as its main economic activity. The city has
taken steps to attract foreign investment by supporting project development that would attract new industry
and infuse economic activity.
The GENESIS II project will have a positive economic impact on the greater Puerto Pehasco region. While
the economic impact at the proposed scale is not major by economic development standards, the project
will contribute to the diversification of industry, transfer technology, and create a total of approximately 75
permanent direct new jobs in agriculture, aquaculture, and industry in addition to the new jobs created by the
multiplier effect as a result of additional dollars being spent in the community on goods and services8 9 . The
88 Secretaria de Medio Ambiente, Recursos Naturales y Pesca Diagnostico Pesquero 1996. (Hermosillo,
Sonora: 1997)
GENESIS II project will create jobs which are important to the socio-economic development of the locality
as they will require mainly professionals, managers, technicians, and laborers whose skills will be enhanced
through specific vocational and scientific training required to work in the integrated sea water farm. The
bulk of the professionals, technicians, and management will be drawn from the state of Sonora. The labor
,.approximately 20 jobs, could easily be sourced from the city of Puerto Peiasco. The wages paid are
important as the wages earned by the laborers will consist of $ 50.00 Nuevos Pesos per day. The minimum
90
wage in the city of Puerto Pefiasco is $25.75 Nuevos Pesos per day9 .
Mainly, it provides the municipal of Puerto Peffasco with the opportunity to become the show case
for the new technological revolution in agriculture. The city has the possibility of becoming the global
model for integrated sea-water irrigated farms. This would attract economic development as other
industries, such as eco-toursim could result from this event.
The economic impact would also be felt in the employment of the community. The salaries offered
by the GENESIS II project surpass the minimum wage standards established by the Mexican Government.
There would be
89 Thomas E. O'Reilly, Former Director of Executive Resources at Chase Manhattan Bank. Interview on
April 10, 1997.
90 Carlos Mota Urbina, Telephone Interview, April 19, 1997. Director for the GENESIS Aquaculture facility
in Puerto Pefiasco.
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TECHNOLOGICAL IMPLICATIONS FOR URBAN DEVELOPMENT
The GENESIS II Project technologies are critical to the rural and urban development of Mexico.
This technology provides the government of Mexico with alternative methods for rural economic
development. The transfer of GENESIS II technologies could provide Mexico with the opportunity to
expand agricultural production by cultivating Salicornia (SOS-10) on saline desert sea coast soil, utilizing
sea water to irrigate the crop. The prospect of utilizing 11,500 kilometers of seacoast for agricultural
development could bring an understanding of the positive impact on the economic development of Mexico,
especially when conventional natural resources as supply decreases and demand increases. For example,
there is only 0.65 percent of fresh water supply for human, agricultural, and industrial consumption. The
new land under cultivation is marginal and ecologically fragile. Some of these soils are infertile and the fresh
water supplies have saline content. As populations reach the expect 8 million by the year 2025, the need for
alternate natural resources will increase.
The merging between the Mexican government's incentive program Alianza para el Campo and
GENESIS II environmental technologies, provide Mexico's rural regions with the opportunity to boost
agricultural production by utilizing the vast supply of saline soil and sea water. The strategic importance of
merging abundant supplies of sea water and saline soil, technology, and capital is important to the state of
Sonora as it needs to expand their agricultural capacity. GENESIS II technologies provide the state of
Sonora with the opportunity to develop 1,200 kilometers of desert seacoast land, and increase their
participation in the aquaculture industry with the expansion of GENESIS II integrated sea water irrigated
farms throughout the state of Sonora.
The GENESIS II project also helps stimulate economic development by providing industrial
diversification, international and domestic markets, and commerce in these areas. Rural development would
provide the economic incentives for rural communities to stay in the rural regions. This would alleviate the
urban population pressures caused by rural migration.
Therefor the implications of technology and urban development are significant as the project helps
diminish the population impact on urban centers by providing rural social and economic development.
Rural people would no longer need to migrate in search of social and economic opportunities. By
replicating GENESIS II integrated sea water irrigated farms technology and information diffusion occurs.
The replicability of GENESIS II project is possible and imperative given the availability desert
coastal land and sea water, and the pressing necessity of national governments to find alternative sources of
sustainable rural development. The replicability of this project hinges upon the understanding of national
governments and the private sector that rural development and poverty alleviation necessitates of a
strategic allegiance that merge policies and capital to target economic and social development while
protecting our ecological environment and natural resources.
These are difficult challenges, but projects such as the GENESIS II provide national governments
with the opportunity to begin building this strategic alliance between the public and private sector. This
101
alliance is critical to the welfare of humanity as these are the two sectors which dictate our political economy
and the future of development.
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